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T H E„ 



ADDRESS. 



HIS Treatife on the beji form for^ confiruSltng mercbanfs Jhips^ 
and the management of them to the greateji advantage^ by Pradtical 
Seaman (hip; with important hints and remarh relating thereto, is 
mojl humbly addrejfed to all ivbom the different parts concern^ but 
more particularly to Owners and Builders of JhipSy young fea Officers 
and Pilots, , who confider and confult what ought and can be done far 
fafety andfucczfs which crowns mJ I, and may be called. the foundation 
on which all our commercial tnterrft by fea depends. 

Although it mufi be .aflonvedy that. drafters and builders of Jhips, 
Jfjould b$ the leji judges, how to make them anf'iper the different trades 
they may be dcjigned for ; yet as a fcaman, I hope to be excufcd 
pointing out what has appeared ta me great defers in praSiice, not 
only in the great diverfty of their forms ^ but in their proportional 
dime?2jions, fome built too Jhort, or too long, too high or too low, too 
narrow or too broad, toojharp or too full in general, or in different 
parts, ti^fit miifi make great diverfities of properties, which cannot 
be known but by comparifons of f(iir trials in pra^ice, under the fame 
circumflances. And there certainly muf} be a medium bow to cooid 
the bad properties occafwned by thefc extremes,' which is all that I 

pretend 
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pretend tOj endeavouring to defcribe what I have learned from ex^ 
periencCj ohfervathn, Jludy^ and converfation en thefe important 

JidjeSlsi And no doubts but if learned men of Science were en^ 
cctiraged to make them their Jludy, hut great improvements would be 
made in them, 

A late great Mathematician at Liverpool^ Mr, Richard Holden^ 
who found Theory from the AttraSlive powers of Nature j to agree 
with my obfervations on the tides ^ and made a mofi excellent Tide Table 

from them^ as particularly noticed in this book j tifed often to 

fay at what we called a Skip Club^ that there was no bidden or 
unkfiown principles i coftcerned in the art of buildings failings work- 
ings and managing of J}:>ips^ hut the laws of motion^ the prejjure of 

fluids y and the properties of the lever y which are all well known to 
Britilh Philofophersy and that nothing was more deferving their at- 
tention and purfuit^ in order to bring thefe arts to their utmofi per^ 

feSlion. 

And our great Sir Ifaac Newton hng ago pointed out the Solid 
ofleajl refiflancey which Jkews what might be done if our Pbihfophers^ 
Mathematicians y and Mechanicians y in conjunBion with profejflonal 
meny would apply their talents from obfervations and experiments y 
endeavouring to get general rules from principles y fixed upon greater 
certainty. 

Our famous Thilofoplncal poet^ Mr. Pope faysy by indirections we 

find direSlions outy which has been the rules of my pur/uity and if it 
was followed by projefjional men of fciencCy no doubt but all the Jub^-^ 

jeSls of this book might be brought in time to a regular Jy/tem. 

But it is in building fi^ips /2s in the management of them by Pra<ftical 
Seamanftiip, that men in general are fo devoted to the modes they have 
been accufiomedtOy that they cannot be prevailed upon to try any other y 
whilfi others try impraSlical methods y and attempt to make fi?ips do 
impojjibilities fuch as to back them a fitrny clear of a Jingle anchor^ 
when the wind is right againft the windward tidcy that drives them 

to 
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to windward of their anchors ; or to Sack a Jf:ip with fails f) fet as 
to prevent her from jbooting a head towards a danger whsn laid to, 
or driving broadfde with the wind right againjl the tide, not knowing . 
that ajhip driving on either tack will always Jhoot and advance bodily 
forward the way her head lies, in Jpite of any fails that can he fet 
aback ; all whichy I truf, will be Jhewn in their proper places in the 
following work. 

Not only the above injlances, (by which I have known fiips to go 
on Jhore,) but the whole duty and conduB offea oficers, as far as 
mentioned in this book, has hitherto been left entirely to the Jlnv pro-- 
grefs of experience y by which means they, and all concerned with 
tbem^ are conjlantly liable to be great fufferers from mijlahn prances 
in feamanjhip. 

Frequent obfervations of this defeSi, induce me to endeavour to fx 
the beji rz^/^^y^r Praftical Scamanfliip, that fe amen may not be left 
entirely to learn their duty by their own and other peoples misjortunes, 
which has been the- cafe hitherto^ but by the experience of others who 
have gone before them. From all that I have feen, in the many 
different trades that I have been employed in, the feamen in the coal 
^nd coajling trade, to the city of London, are the moji perfeSl in 
working and managing their Jhips in narrow, intricate, and difficult 
channels, and in tide ways \ and thofe in the Eaft Indxx trade arefo 
on the optnfeas^ 

^hefe reafons, and that the mojl of the ufeful arts have been 
made public, to our great improvement and advantage^ emboldens me 
topublijhon this long negleSled fubje^i, the following Jljeets, which 
are the refult of much labour and application : but which Imujl own 
will appear to great difadvantage from the unexpeSled difficulties I 
have found, in being a new writer^ venturing to lead the way on fo 
important and extenfive a fubjeSl, in this learned criticifng a^re ^ but 
for my imperfeSlions, as a fcholar, I hope the Critics will make at-- 
bwance for^ my having been early in life at fea as cook of a f ma II 

collier ; 
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collier^ and having fmce then gone through all the moji oBhe en^ 
terprizing employments I could meet with as a feaman^ ivLq has done 
his bejly and who, as an author, would be glad of any remarks 
candidly pointed out how to improve bis defeats, if there Jhoutd be a 
demand for another "Edition. 

1 he following "Note from the PRESIDENT of the Maritime 
School on the Banks of the Thames, which I received alzng with 
a Book of the Rules /?W Regulations of that INSTITUTION, 
/ have inferted, more with a view of enforcing the life and j^dvan^ 
tages of a Work of this Kind, than from a Motive of Vanity i being 
ready to acknowledge the Compliment too flattering. 

" Sir Thomas Frankland prefents his Com])liment5 to Mr. 
*« Hutchinfon, and hopes he will approve their INSTi'i UTION. 
** He makes their Supcrintendant read over, with the eldeft of the 
*' Boys, his Treatife on Seamanfliip ; which he thinks fcems as if 
'• written for the Inftrudtioh of their Maritime School at Chelfea,** 

** November 30, 1781. 

«' iV. B. .He wifhes the officers of the Navy would ftudy it alfo." 
' As my beft Endeavours have hitherto been exerted for the Public 
Good, without any other Motive ; fo will they be continued, by 

The Publics Humble Servant ^ 

WILLIAM HUTCHINSON. 



*x '^ '^ V, 
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PAGE 28, /. T, for page 21, readpsugt 22. 
Page 36, /• 9, from die bottom, for wooo, r^ad wood* 

I'age 38, A 9, from the top, for fwell, nad fmell. 

Page 50, /. 17, from the top, the word in, dele. 

PsLg^ 5 1) /• 14) from the top, for (have, nad Iheave. 

Page 52, /• 4 J from the top, for (hore, read ftore. 

Page 56, bottom /• for jhe more equally, nad more equal. 

Page 61, /. 2, from top, from the beft, nad for the beft. 

Page 84, A 10, from the top, nad as ^e wind and weather. 

Page 85, /• 10, from the top, read to make. 

Page 87, /. 9, from the bottom, for would, read (hould* 

Page 100, bottom /• for larboard, read flarboard. 

Thefe two lines omitted, page 128, from the top, after 20th line* 
" Bv precept he has us enjoin'd, 
^ To keep his wonderous works in mind, 
« And to &€• 

Ps^e 163, /. 4, from top, for flay-fails, r^j// main-fby-fiuls, /« 8^ nad VWti. 

Page 210, /• 10) from the bottom, for part, readmit. 

Page 217, A 10, from top, for bright, read bi^ht, 

Page 285, A 3, from the bottoni} for his^ read is. 
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PRACTICAL 

SEAMANSHIP. 



AS the management of fliips depends upon the air, or wind, 
and water, I hope I fhall be excufed in taking the liberty to 
endeavour to explain what I know from experience, or have learn- 
ed from others, of the properties of thefe fluids, fo far as they 
may concern fhips and practical feamanfliip. 



Oa AIR. 

Tt is enough for our purpofe here to fay, that air in motion, 
which is one of the principal cauies of the motion of fhips, is a 
fluid body, as much as the water they fwim in. This is proved 
from many experiments, and may be perceived from what we fee 
QTdaincd hy the u4/I Great JlutJbor of n^iturt, in. birds, infe<fts, and 
all animals that fly, how they float or fwim, fteer, and govern 
their diredions through the air by their wings and tails, upon the 
fame principles that flfhes fwim ia water^ 

Air is proved by experiment to have its weight in air of about The 
fcventeen grains to a quart, near the furface of the fea, as a quart ^^'^J^^^^' 
velTel from which the air is drawn by an air pump, weighs about 
feventeen grains lefs'than when the air is in it; but the air weighs 
lefs and lefs in proportion as it is higher above the furface or level 
of the fea: Audits property is to buoy up, or raifc, any matter 
which, bulk for bulk, is lighter than itfelf ; as may be feen by 
fmoke, fleam, or vapours, rifing up to certain heights, 'till they 
come to air that is of the fame weight with themfelves, where they 
float, and make mifls, fogs, or clouds, which darken the fky, and 
hinder. us from feeing any confidcrable diflance about ud, till they 
are difperfed or feparated, or fall in rain, fiiow, &c. Of this 
property, a mofl flriking inflance has been of late produced, in 
the invention of the Air-balloons, which have been fo curioufly 
conflrudted as to carry men to vafl heights and diflances through 
the air, even over the fea from England to France, 
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On foul Confined air in (hips deferves particular notice ; it often oc- 
'^ cafions dHeafes, and fometimes immediate death, as has frequent- 
ly been the cafe in the pump wells of fliips of war. Charcoal 
fires, &c. in clofe places, are dangerous and fometimes fatal. Too 
njany people together in clofe places, and filth and dirt made and 
fufl?ered to contmue below, foul the air ; therefore every feaman 
who does not know it fhould be told, that by his common breath- 
ing he fouls a gallon of air, and requires a gallon of frefli air to 
breath in, every minute ;; fo that tor the prefervation oi them- 
felves, they fhould not grudge or think much to keep the places 
where they reft and fleep, as clear and clean as things will admit 
of; and ihould ufe every method poflible to keep Ihips clear of 
bad, tainted, air, which becomes proportionably heavier as it be- 
comes more foul, and, lofing its circulating property, naturally 
defcends to, and ftagnates in, the loweft vacancies, where it haf- 
tens to corruption every thing that is fubjedl to decay,' even the 
ihip and her materials \ and much more fo the provifions, ' which 
muft confequently make unhealthy fhips. 
T^** Foul air in fhips frequently proceeds from their being over 
foul air. crouded with people below, which may prove very fatal. To pre- 
vent the bad cfFefts of its lying in a fliip, I would recommend to 
keep the pumps conftantly working (tho' no water in the fhip) 
'till a lighted candle will burn clear in the bottom of the pump- 
well, where the worft air lodges, as being the loweft and greateft. 
vacancy in fhips holds ; fince all water pumps, will a<a the part of 
air pumps, or ventilators, as it is. known that the water would not 
rife to the fucking pumps, if the air was not firft pumped out of 
them. And as Guinea fhips, whilft the flaves are on boards have 
their large clofe fire furnace ftanding nearly over their pump well^ 
how eafy might a fhort copper pipe, of about four-inch bore, be 
made to go into an iron nofle in the fide of the furnace, and the 
other end into a lead or wooden pipe of near the fame bore, that 
might be carried down into the pump well, by various ways ; and 
as they make their fires for cooking juft after midnight, which is 
the time when all the flaves are below, and then ventilators are 
moft wanted, it is known from experience in fhips of war, where 
fuch like pipes are ufed, that whilft the fire burnis, by its rarefy- 
ing power, it will draw up and expel a conftant fteam of air from- 
the pump well ; fo that by thefe means, the loweft and fouleft air 
may be got out of fhips, and the frefli air will naturally circulate 
and take its place- 
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The power of the air's prcflure on all bodies near the furfacc of ^« Pr«[- 
the fea, is computed to be about fifteen pounds weight on every 
fquar« inch. It preffes every vsray in all diredtions, not only down- 
wards, but flanting fideways, and upwards, as may be feen in 
common, without machines for that purpofe, by thofe little round 
leather fuckers (as they are called) ufed by boys at play, which 
when wet, and clapped upon fmooth ftones, prefs the air from 
between the ftone and the fucker ; hauling upon the firing, in the 
middle it makes a fmall vac .um, or little hollow fpace void of air, 
and the air's prefTure upwards oppofite to the vacuum, is the pow- 
er by which the ftones are fupported when carried by boys about 
the ilreets. 

The preiTure of the air downwards is known and experienced 
in many cafes, and its bad effects are felt upon (hips fbmetimes air's prcf- 
when they take out a raft-port, which they think high enough out ^^y^^^ 
of the water when the fliip is afloat ; but if fhe after that grounds, fink ftiips, 
by the tide leaving her upon mud, io as to prefs the water from grmi^^* jn 
under part of the bottom, the air's -preffu re downwards againftmud. 
that part in the mud, where there is neither air nor water, will 
confine the fhip irom rifing out of the mud, 'till the water flows' 
ipuch above her floating mark, and the water may run in at the 
raft-port and fink her. And when fmall veffels are deep loaded, 
and lie a-ground upon mud, and efpecially if their bottoms are 
flat — fuch as a great number of veffels are which carry goods up 
and down rivers — the matters dread and avoid, as much as they 
can, laying them in the mud, on account of its fudtion, as it is 
commonly called, and thought to be, but it is entirely owing to 
the air's prefTure downwards, adting upon the parts where the air 
and water are preffed from under them, that their veffels are in 
danger of finking, being unable to rife or float out of the mud, 
and pieces oi fheathing are fometimes pulled off fhips bottoms, 
from the fame caufe, when the water gets between the bottom and 
the fheathing, and none between that and the mud. The fame 
caufe will alfo keep wood, qr any other thing that will fwim, and 
is lighter than water, from rifing 5 for if their buoyancy don't lift 
them before the water flows upon them, the weight and prefTure ^ 
of the water is then added to the air's preflTure downwards to pre- 
vent their rifing. 

If a man, tho' famous for fwimming or diving, by accident How mnj 
ihould fall, or, out of bravado, jump into the water to divfe, if his ^I^ p^^f' 
feet only reach the mud# and fink fo far as to prefs the water from pic to be 
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under them, the preflure of the air and water downwards, will 
hold his feet fo faft, that all his ftruggling won't be able to re- 
lieve him : The only help that can be given him, is by fomething 
that he may grafp or lay hold of with his hands before he lofes his 
fenfes, or by a boat-hook, &c. to hook him at all hazard, and to 
haul him out of the mud. 
The air's What is commonly or vulgarly termed fudkion, is caufed by 
^h^^"^V^ the preffure of the air, which forces and raifes the water upwards, 
ot what 18 in our common fucking pumps, as they arc called, where the 
cXd^fu/- working of the boxes and clappers only pumps up the air firft, and 
tion. takes off its preffure downwards from the infide or bore of the 
pump ; then the air prefling upon the water in the well, will 
make it rife to the height of thirty- three feet above its level, up a 
pump or pipe, where the power of the air is fo taken off; and 
quick-filver, which is about fourteen times the weight of water, 
will rife to about thirty-one inches in a tube or glafs pipe, void of 
air : — And thefe prove a balance, or equal weight to the preffure 
of our air or atmolphere ; which air when in its moil denic or 
hcavieft ftate, will very feldom raife thefe fluids higher. 
On judg. But the air in our Northern climates is conflantly varying, aad is 
wathcr**^ ibmetimes about a tenth part rarer or lighter than at other times, 
from the confequently, when lighteft, lofes about a tenth part of its power 
^^'^r.^^ to buoy up any matter that is floating in it, or to faife water or quick* 
filver, which laft thdn ftands at its lowefl ftation in our barome- 
ters or weather-glaffes, at about twenty-eight inches high, oa 
the index where the weather is marked^ When the air is in its 
rareft or lighteft ftate, either the watry particles floating in it wiH 
fall in fnow or rain ; or it is made light, by an aver charge of ele- 
mentary fire or fulphureous particles floating in it, by which I had 
my fails ftuck full of black fpecks, from the dews falling then 
^ipon them, when failing upon the coaft of Barbary. This in- 
flammatory matter in the air^ probably^ is the caufe of lightening 
and thunder ; for I have feen the fame fort of black fpecks on the 
fails of (hips, where they have been ftruck and torn with lighten- 
ing ; and if rain, fnow or ihundec^ does not happen, a ftorm of 
wind (as mark'd on the index) is expedled to be the confequence^ 
by the air's flying or ruihing along with a fwift motion, from 
where it is denfe, or heavier, and endeavouring to .come to' an 
equality in weight, with the place where it is rare or in its lighteft 
ftate. As the air iricreafes in its weight, it preffes the heavier oa 
the quick-iilver below, and raifes it proportionably higher in the 
4;ubi& ', and when it comes xo Jtwenty-nine inches and a halG the 

air 



Digitized by 



Google 



Qn A I R. 5 

air is then reckoned at the medium or middle ftate^ and there thq 
weather is marked changeable ; but when the quickfilver comes 
to be forced above thirty inches^ from that to thirty-one inches, 
is marked fair, dry, froft, fcrene weather, &c. as fuch may be ex- 
pected, when the air is denfe, or in its heavy ftate, it then raifes 
^nd buoys up the particles floating in it, to a greater height, 
where they may be feparated fo as to make the iky clear oi^ 
clouds for a time. Thefe arc the conclufions which I imagine 
pur philofophers fixed on, when they endeavoured to Qonftrudl the 
barometer, or air weigher, to foretel the different weather that 
might be expe(9:ed. 

But, (as a failor) I venture to fay, that the weather often 
proves very different frorp what it is pointed out by our weather- P^ *^S 
glafTes, or by »ny other of thofe iqiproved inftruments or rules ty ofVea" 
that have been made by later and more accurate obfervers of the^'*^8^^^» 
air and weather that I have yet feen, and I doubt their being of 
any great fervice to fea-faring people ; for I have feen ftrong gales 
with a high weather-glafs ; not only Eafterly, (which commonly 
raifes the quick-^filver,) but when up at thirty inches, I hav^ 
known it blow flrong Wefterly, with rain and fnow ; I have like- 
wife feen moderate and fair weather, with the quick-filver as low 
as twenty-eight inches three tenths. I have been in the open 
ocean, a long way from any land, in moderate and fair weather, 
failing pleafantly along, when fuddenly the (hip has been ftruck 
with a iingle flafh of lightning : This inflammable matter in the 
air, like electrical matter, feemed to take fire at the touch of the 
ihip's jma{ls« 

But in jufHce to barometers, I ipuft own I had once, and hut^^^,^ 
once, the advantage of a true admonition of an approaching ftorm oncei>oint 
of wind, from Tampion's portable barometer, which I carried to the wia^^ 
fea with me as a weather-glafs for fome time ; and this happened t^cr giafii. 
at the mouth of the Englifh channel, when about fcvcnty veflels 
failed from the Downs, with a moderate breeze in the S. E. quar- 
ter. In the morning after leaving the Downs, I perceived a 
fudden fall of the quick- filver, from about twenty- nine inches 
and a half, to about twenty-eight inches and a half; we had then 
all our fmall fails kt ; on this alteration, I ordered all hands 
to work, and took in our fmall fails ; got down top-gallant 
yards, and did all that was thought mofl neceflary, to prepare for 
sxk approaching itorm, which came on about eight in the evening, 

when 



Digitized by 



Google 



6 On A I R- 

when wc were a-brcaft of tlie Lizard -• the wind from being mo* 
derate at S. S. E. came fuddenly to N^ N. W. and blowed fo 
ftrong, that though wc had no fails loofe hut the fore-fail in the 
brails, yet it laid the ihip more down on her broadfidc than ever 
I knew her, by any ftrefs or preflbrc of fails. This fuddcn change 
of weather, and of the wind to the oppofite point of the compais, 
probably proved of bad confequence to all who were unprepared 
for it. 1 he next morning we faw a Dutch or Dani(h (hip, float- 
ing bottom up, which we fuppofed was loaded with timber, and 
had been overlet by this unexptdled ftorm, taking her a back with 
all fails fct ; and the accounts we had afterwards, were, that moft 
of the fleet fulFered damage, 
Oflfhcde- But I muft acknowledge a dcfeft in this portable banometer, 
weather- for fea fcTvicc, which IS, that the quick-iilver always kept 
Ea Arrvicc ^^^ ^^P^ motion up and down, fo that its height muft be taken 
from the medium of that motion ; and 1 never h.;d the opportu- 
nity of meeting with the marme barometer, fuch as was carried 
to fea by the great Dodtor Halley, and which I judge, from its 
not being continued in pradtice, has not anlwered the commenda- 
ble defign, of giving fome certainty of the weather,, which (hips 
at fea may expcdt ; which opinion I think further confirmed by 
the obfervations and remarks made by that greateft of all Naviga- 
tors, Captain Cook, *with thofe improved marir^e Jbarometers^ 
which he had with him in the voyages he undertook, with a view 
to explore the world. Yet it muft be allowed, that the difcovery 
of thefe properties in the air or atmofphere, has proved of great 
advantage in the management of pumps and fyphons (or crooked 
pipes to raifc water) and in many other ufeful inventions- 

• The charaAer of Captain Cook is fufRcienthr .exemplified by the fcnrtcei fie performed^ 
'Which are iiniverfally knuwii» and which have ranked his name above that of any navigator of 
ancient or mot'ern times. His ufeful life wa^* one continued fcene of a<5livity in an eminent de- 
gree. He firft failed in the coal trade fiom Whitby^feiving feveral years as an apprentice, and 
continuing afterwards as mate in it. Tho' offered to be made matter of h vcflTel in that employ^ 
he preferred entering (when the war broke out in «755t) on board the Eagle, a 64 gun (hip, 
of which Sir Hugh PnMfer foon after took the command ; which proved the foundation of 
the future fame and fortune of our great circumnavigator, who was promoted to the quarter- 
deck, and ever after patronized b^ him^ with fuch zeal and artention as refled high honour 
4>n his charader. To Sir Hugh Pallifer is the wprld indebted fi>r having firft noticed, in aa 
obfcure fituation', and afterwards brought forward in life, the greatel^ nautical genius that 
«ver any age or country has proiluced. — His life, by a melancholy event which all Europe de- 
plored, was unfortunately cut fhort ; but if we (hould eHimace it^ by the ufcfuincfs of it, by 
the many adive and entcrprizing fcenes in which he was en)»aged, by the important difcove- 
rie<i which he tffcAed, by the greatnefs of his worthy aod tbciulOcOi of luBfamc^ he might 
be coaUdcred as having lived very ioi^ indeed* 
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WIND may be faid to be only ^c air moving over the furfacc of 
our globe, from one place where it is heavier, towards another 
place where it is lighter, which difference occafions its different direc- 
tions ; and the fwiftnefs of its motion, is in proportion to the different 
denfities of the air in different places, as Providence has plcafcd to 
order it for many valuable purpofes. 

We call it calm, when the air is witliout motion > but.when the air 
moves, we call it wind; and its power is calculated to increafe, in pro- 
portion to the fquare of its velocity or the fwiftnefs with which it flies, 
which is at the rate of about fixty miles an hour, in one of the greateft 
ftorms in our climate, as the ingenious Mr. Smeaton has fhewn in his 
table of winds, after he had found out what may be called the fixed 
ftandard for wind-mill fails, from curious experiments, which I have 
feen him make in a clbfe room ;. for the air diough at refl, or in a 
calm, will a£t upon any body that is put in motion, as fo much wind 
of the fame fwiftnefs. Suppofe a fhip launching in a calm to gain a 
velocity, or run at the rate, of a mile in a minute ; at diis time, this 
calm will produce as great an effedt on the fhip, as one of our greateft 
florms of a mile in a minute, or fixty miles an hour, would have had 
upon her ftem, when fhe was feft upon the ftocks; and a fhip 
launched with the fame velocity, and in the fame direction with this 
ftorm of wind, would feel it calm, for the .time fhe run as faft as the 
wind blowed, as may be noticed, when it happens that fhips are 
launched with a brifk wind, and their colours blowing aft, the fame 
way they are to run, when they come to a quick motion in launch- 
ing, their colours fly forward for that time. And when any body is 
put into fo quick motion through the air, as not to give the air time 
to clofe behind it, in that cafe it makes, in fome degree, a vacuum, and. 
in proportion to this vacuum, there will not only be the refiflance,. 
but the preffure of the air, adling upon thefe bodies,, which may be 
near fifteen pounds upon every fquare inch ; and this may be the 
reafon why fhips' mafls and yards,, fometimes are rolled away in a 
calm, when they are put into fo very quick motion, by a labourfbme 
(hip's rolling.. A fhip under way in a calm, where there is a ftrong 
tide or current,, will be affcdled as if a light air or gentle wind was 
right againft her, and in proportion to the flrength of the tide or cur- 
rent. As the wind happens to blow with or againft the tide or cur- 
rent, a fhip will feel Icfs or moje wind in proportion to the rate of the. 
tidc or currents 
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Wind in m^y inflances is altered from its natural diredion^ as in 

a narrow river, that has high land, or high trees, clofc to the water, 

on each fide ; there the wind commonly blows either right up or 

On eddy right down the river. When the wind blows right acrofs a river, or 

^^ d^h' "S^^ ^^ ^^y ^^8^ ^^^df or when fhips are clofc under high land, when 

the wind it blows ftrong, they often feel fuch gulls of eddy winds in»all direc- 

fromYtt^ tions, that their pendants are fometimcs feen to be blown right up in 

iwturaidi- the air; in fuch fituations, they can't trim their fquare-iails feft 

rcc^tion. gj^Qugij ^Q aj^y advantage, therefore it is beft to have the fquare-Ms 

clofe furl'd ; and if any fails can be of advantage, it muft be the ftay- 

fails, mizen, boom fails, try-fails, and fuch others, as maybe worked 

without laying fo long aback, as to give the fhip ftern-way. 

A (hip fiiilmg clofe by the wind, one particle, or part of air, drives^ 
off the other from the lee or after-leech of the fail, which turns the 
wind from its direction for a little time> as maybe noticed, by a (hip's 
after-fails being obliged to be trimmed (harper than her head-fails, 
and her enfign not flying above three points to leward, when the (hip 
is failing near fix points from the wind. 

When (hips are failing quarterii^ or before the wind, the wind 
then blows perpendicular to, or right upon the fails,, which makes 
them bag more, or form a hollow, fo that the wind when it blows 
flrong, may comprefs the air in the belly of the fail, into lefs compafs 
than its natural (late, for air, contrary to all other fluids, has that 
property, that it may be comprefiTed into a very fmall fpace, as is^ 
Joiown l^ charging and difbharging of wind-guns, &c.. 



W 



On WATER. 

'ATER 19 a fluid element about 8oo times heavier than air^ 
capable of floating (hips ; — and philofophers'tell us, that the 
particles or fingle parts of water are fo (mall, diat their form cannot 
The pro- ^^ perceived by the befl microfcopes, or greated magnifying glaflfes ; 
pertics of but that they mufl be round and fmooth, from their moving fo freely 
^'^^^' one againd another; and from their eafily giving way, and opening 
a pafTage for all bodies moving therein : And particles of water muft 
be hard, and touch each other, as it is known from experience, that, 
water cannot be comprefled, or forced into lefs compafs than its na- 
tural bulk, except in a (inall degree, by any power or weight that can 
be employed upon itj. and as a<fting and re-aftion are equal, and 
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contrary to each other, k re-adts ask is afted upon, and ks power of 
preiTure is fo regular that the ftandard value of gold is regulated by it» 
and progreflively increafing its power according to its depth. 

Water will float the greateft or heavieft bodies that take up 
more room in water than itfelf, and fhips, boats, or veflels, with all 
they contain in or about them, and all other things that will float in 
water, are exaSly the fame weight as the bulk of water difplaced, by 
the bulk of that part of their bodies actually in the water, and below 
their fwhnming mark, which is tower down,, or higher up, accord-* 
ing to the weight, or denfity, of the water they fwim in ; for fhips are 
known to fwka lighter in ialt water than in freih, in proportbn as 
the fait water is heavier than frefh : Therefore, fuppofe a pint of 
water to weigh a pounds (as it does, or thereabouts, in common,) any 
thing that will fwim in water and weigh a. pound, put into a veflel 
fiiU of water, will displace or make run over, its own bulk of water to 
its fwimming mark, a pint for a pound. The fame rule holds good 
with refpeift to fliips of tdic greateu burden, or to other bodies accord^ 
ing to their bulk; 

The power and prefTure of water is kjiown to increafe according 
to its altkude> regardle& of its quantity ; for fuppofe a tight dock to 
be made, that would nearly fit to the fhape of the bottom of one 
of our firft rate fhips of war to her floating mark— half an inch> or 
the leaf): thicknefs^ of water would lift and float this fhip, as ef- 
fectually as the whole ocean ; for water, like other fluids, prefles 
equally in all dire<3aons ; therefore, the water muft prefs equally 
againft the {hip, as it does againft the dpck, which muft con- 
fequently float the ihip as foon as the water comes to the height of 
her floating mark: And fuppofe this dock could be filled with 
water when the fliip is out of it,, that water would weigh the fame 
.as did the ihip when with all her materials then in and about her, 
and the very finall quantity of water which floated her, added to 
that. 

If a ihip has the flatteft part of her bottom lying fixteen feet deep^ On the 
(which is often the cafe,) the water then prefles fixteen times, as ^^^^^^^ 
much upwards againft this flat part, as it does on any part of the '"^,i?*'^' 
fame ihip about the water's edge, and foon to any other part accord- dcptht. 
ing to its depth. And fuppo& this ihip to have four leaks, or plug 
holes, of equal bignefs, that could be drove out occafionally, the 
firft at one foot under water, the fccond at four feet, the third at 
nine feet, and the loweft at fixteen feet in the flat part of her bilge ; 
that hole at four feet deep would leak or let in as much water again 
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lo On W A T E R. 

in the fame time, as that at one foot deep ; and that at nine fcc^ 
three times as much ; and that at fixteen feet, four times as much 
though it run into the (hip upwards ; and fo on in proportion to 
the fquare root of the height of the water above the leak or plug* 
hole; therefore leaks in fhips are more or leis dangerous^ accord^ 
ing to their depth undeF water. 
Biffcrcnt ^^^ g^^^ Dodor Halley fay«, that the preffure of the water at 
ftiaped thirty-three kct deep, which is equal to the preffure of our atmof* 
brokcV phere,) preffed the natural air into half its fpace in his diving-bellu 
th€ waters J have tried experiments on the preffure of water upon bottles of 
pre urc. j^g5jj.gj^^ fhapes, corked up without any thing in them but com- 
mon air, making them faft to a lead-line juft above the lead; when 
two common Ajuare flat-fided cafe-bottles, which would hold 
about three half pints each, broke at the depth of between fix and 
ieven fathom ; but two oval formed thin florence flafks^ of nearly 
the fame fize, bore the preffure to about fifteen fathom deep ; and 
a quart bottle round one way, but having two fides fomewhat flat* 
tened, bore about fifteen fathom ; and a round common quart bot- 
tle, broke only at about twenty-eight fathom. At great depths I 
imagine few things that are made hollow and tight will bc^r the 
water's preffure ; I have feenan inftance of its great power, whcn> 
my fhip driving off the bank in Gibraltar- Bay into deep water, our 
anchors would not reach the ground at a Inindred fathom ; and 
when we hove them up, we found our two new nuut-buoys had 
their fides crufhed inwards by thb water's preffure. 
Oi^wmK Water at the furface is powerfully ad:ed upon by the vidnd^. 
and by that according to its flrength, which forces the water from 
its natural level, which it always endeavours to come to, but is 
prevented and diflurbed by feveral caufes adting upon it* When 
the water is in motion by a ftrong tide or current, and the wind 
^lows flrong againfl it^ it makes the mofl dangerous and trouble* 
fome waves. High waves at fea are fuppofed to move along at the. 
late of about twenty mfles in an hour* 
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Obfervations on the Form and Proportional DemcnfioTO ef Ships* ii 

Hulls in general. 

THIS may be called the foundation on which all navigation in- 
tereft may be faid to depend. Therefore particular notice 
(hould be taken of all veffels floating in water, from the greateft 
failing fhips, to the fmalleft rowing and towing boats in fhoal 
water, and canals that are now become numerous, and of great ad- 
vantage to trade in general, both in Britain and Ireland. And canal 
waters being Co flioal that its particles have not room to recede 
downwards when prefled upon by the too full bows of the veflcls 
going upon them, they fhould be built fliarp forward like the Lon- 
don wherries that carry paflfengers on the River Thames, when 
obliged to row in flioal water againft the tide ; they feparate and di- 
vide the particles of water at its furface where it has room to recede 
to each fide, are not built with flanging full bows that drive a 
fwell of water before them that obfl:ru£ts their head way. Ships 
built with too full bows are obftrufted by the fame natural caufe, 
and lofe their fl:eerage in proportion as they flioaldcn their water, by 
fmelling the ground as it is called by feamen. 

About the year 1755, I went to Chatham, where I obferved the 
Royal Sovereign firft rate (hip of war, in the repairing dock, laid 
npon blocks that formed a convex curve, about two feet higher 
under her main frame, than at each end of her keel, in order to fuit 
her hogged concave bottom, which I reckon was occafioned by her 
being built with a long fliraight floor, which certainly muft be al- 
lowed to make the moft unnatural, unfeir and worft bottoms for 
fliips' to fail, fteer, ftay, or wear well upon ; or even for freight fhips 
to ftow cargoes upon, which great defe& by all poflTible means ought 
to be guarded againfl: and improved, by building fliips v^th convex 
bottoms curved downward in dieir length, as defcribed page 



Obfervations on Ships built with long Araight Floors. 

THESE floors have been always reckoned to give fhips eveiy 
good property, and are formed by having a certain number 
of floor timbers, exactly of the fame mould fattened equally high 
upon the flraight keel in the maki body of the fliip, which arc 
called fo many dead flats, from whence the other floorings begin to 
rife fharper by degrees, till they fland upon dead wood towards the 
fiemand flernpofli to form the entrance and run of the fhip. 
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1 2 Kcafons why fucha Ship's bottom hogs fo foon. 

The bot. Re A s o N , as well as long ago experience, fliould have taught us, that 
fudi'fhipi this is far from being the bcft method to conftru<a fliips' bottoms; 
^^b^ ^^' ^^^* ^^^^ the time of their being launched, thefe bottoms are very 
ways. liable to be bent eafily both ways, either hogging upwards, or fag- 
ging downwards, to dangerous degrees, in proportion as the upward 
or downward preflure happens to prevail, vnthout appearing to alter 
the ftieer of her upper works for a time, till age or accident foon 
fixes the bottoms with a conftant hog or curve upwards, which 
not only weakens them greatly, where their upper works arc 
lowcft and weakeft, but leflens their holds in the main body of 
the (hip, fo that they ftow and carry lefs weight there in propor- 
tion as their long floors are hogged upwards. This makes one of 
the mpft unnatural, worft formed bottoms poflible, which makes 
them very defcAive, as above mentioned; or even to take the 
ground without damage, as will be proved from^faAs*. 



Reafons why fuch a Ship's bottom hogs fo foon. 

JJeffure ^ TT has been long known by experience, and proved experiment 

^r b*^°k -^ ^^^X* ^^^^ ^^^^^ ftrefs, ftrain, or pfeffure^ will bend or break 

anything any ftraight or flat things, or veflels, in comparifon to thofe that 

S*ro?uX are made curved, to form a convex arch, rounding outwards^ 

ing out- againfl: the preflure and llrain that is to aift upon them ; as may be 

^^^^^ obfcrved in thofe almoft flat arches of bridges and va Its, that are 

built with fuch fmall loofe brittle materials, as bricks, lime, &cc^ 

what gpeat weight and flrefs they will bear upon them without 

damage. 

fHrther It i^ Well known how little air can be pumped out of any veflel 

proved by that is made quite fl:raight or flat fided, before it is bent or broke 

menu by the outward prefliirc of the air upon it, in comparifon with 

air-pMK). thofe veflels made convex, or rounding outwards, which, made of 

very flender materials, fuch as glafs, &c. will bear the whole 

preflure of our air or atmofphere, (which is reckoned to a<ft with 

a power of fifteen pounds weight on every fquare inch of furface,) 

without being hurt. But the firft natural caufe that ads upoa 

thefe fliips' bottoms to hog them is the prcfliire of water, the 

nature of which therefore dcfervcs particular notice and attention 

on this occaflon^ 
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On thefe Ships being hogged by taking the Ground, 15 

I HAVifc already obferved, in the chapter on water, its weight, ^Yu'"^* 
which is 800 times greater than that of common air, bulk for power of 
bulk ; and the great power with which it prefles in all direBions^^^'^J^ 
according to its depth ; infomuch that the air in Dr. Hallcy's div- ftips' bot- 
ing bell, at thirty three feet deep, was comprelfed by it into half ^°™* 
its natural fpace. And I have related fome experiments I made, 
on the power of the preifure of water at different depths in. break- 
ing glafs bottles, by which it appeared that thofe of an oval, or 
circular make, though thinner, hire a greater preifure of the water 
before they burfl. — Thefe experiments ferve to fliew, and experi- 
ence will confirm, how liable -thefe long ftraight floored fhips are 
to hog, for thff time of their being launched with empty holds* 
Let us fuppofe the middle flat of their floors to be eight feet under 
water, which preiTes upwards againft it eight times as much as it 
does on the parts at the water's edge, when at the fame time the 
thin (harp parts of the entrance and run of the fliip, occupy fa 
finall a ipace in the water, that its preflTure upwards adls very little 
to fupport the high, heavy, proje<9ing parts of the head and ftern 
in proportion to what it does amidlhips, where fhips are built 
lowefl: and weakeft, which muft tend grcately to hog them, till a 
proportionable weight of ballafl:, materials, or goods is flowed there 
to counter-balance exa<aiy the preflTure of the water upwards upoD 
their floors. Or when improperly flowed, or loaded with toa 
much weight clofe fore and aft, where there is very little bearing 
body under water to fupport it, and too little weight in proportioa 
amidfliips, when the flat of the floor may be fifteen feet under 
water, the water will then prefs upwards againfl it fifteen times as 
much aa it does on the parts at the water's edge, which will adl 
with a power to hog them, in proportioa as weight is wanting, 
there to ballance that preflTure* 



On thefe Ships being hogged by taking the Ground. 

IN converfation with the advocates for this form of building 
(hips, amongfl the many arguments they endeavour to give in 
their favour, they make ufe of that of their taking the ground ta 
great advantage by their lying upon fo many level floor timbers to 
fupport them. Yet from obfervation I can fay that whoever takes- 
aotice of them when they come a-dry, even upon hard level ground^. 
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14 On thcfe Ships being hogged by taking flie Ground. 

or carpenter's ways, it may be plainly perceived how muck fhc 
middle of their long ftraight floors are hogged upwards. And when 
they happen to be laid a-4ry upon mud or fand, which makes a folid 
refinance againft the long ftraight floors amidfhips> in comparifoa 
with the two fharp ends, tHc entrance and run meet with little fup- 
port, but are prefled Jown lower than the flat .of the floor, and in 
proportion hogs the fhip amidfhips, which is but too well known 
from experience, to occaflon many total loflTes, or do fo much da- 
mage by hogging them, as to require a vaft deal of trouble and ex- 
pence to fave and repair them, fb as to get the hog taken out, and 
brought to their proper fheer again. And to do this the more 
eflfedtually, the owners have often been induced^ tt> go to the ex« 
pence of lengthening them ; and by the common memod, in pro- 
portion as they add to the burden of thefe fhips, by lengthening 
their too long ftraight floors, in their main bodies amidftups, fo 
much do they add to their general weaknefs to bear hardftiips, either 
on the ground or afloat ; for the fcantling of their old timber and 
plank is not proportionable to bear the additional burden that is ad-- 
ded to them. 

But defedis of this Jdnd are beft pcoved from real and Incon- 
teftable fa(93 in common prance. At the very time I was writing 
on this f\ibje£t, I was called upon lor my advice by the commander 
of one of thofe ftrong, long, ftraight floored fhips, who was in 
much trouble and difb^<flion of mind, for the great damage his fhip 
had taken, by the pilot laying her on a hard, gentle floping fand, at 
the outfide of our docks at Liverpool, where it is common for fhips 
that will take the ground to lie for a tide, when it proves too late 
to get into our wet docks. After recommending a pioper ftiip 
carpenter, I went to the fhip, which lay with only a fn lall heel, 
yet was greatly hogged, and the butts of her upper works ftrained 
greatly upon on the lee fide, and the feams of her bottom, at the 
lower futtock heads, vaftly opened on the weather fide; all which 
ftrained parts were agreed upon, not to be caulked, but filled with 
tallow, putty, or clay^ &c. with raw bullock hides, or canvas 
nailed with battens on her bottom, which prevented her finking 
with the flow of the tide, without hindering the prefliire of water 
from righting and clofing the feams again as fhe floated, fo as to^ 
enable them to keep her free with pumping. This veflcl, like 
many other inftahces of (hips of this conftruiSion that I have 
known, was faved and repaired at a great expence, in our dry re- 
pairing docks^ as above mentioned^ And that their bottoms not 
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On thefc Ships (lowing and carrying heavy" Cargoes* 1^5 

nnly hog upwards, but fag (or curve) downwards, to dangcrou* 
and ftital degrees, according to the ftrain or preflure that prevails 
upon them, will be proved from the following fa<5ts». 



Obfervations on long, ftraight floored Ships, flowing and carrying 

very heavy Cargoes. 

IT has been long known from experience, that when fhips load 
deep with very heavy cargoes or materials that are flowed too 
low, it makes them fo very labourfome at fea, when the waves 
run high„ as to roll away their mafls, and after that misfortune, 
caufes them to labour and roll the more» fb as to endanger their 
working and flraining themfelves to pieces, to prevent which, it 
Has been long a conunon practice to leave a great part of their fore 
and after holds empty, and to flow them as high as poflible in the 
main body amidfliips, which caufes the bottoms of thefe long 
flraight floored fhips to fag downwards, in proportion as the weight 
of the cargo flowed there, exceeds the prefTure of the water 
upwards, fa much, fo as to make them dangeroufly and fatally 
feaky. 

I HAVE known many inftances of thofe flrong fhips of five or pn thav 
fix hundred tons burden, built with long flraight floors, on the^throcb 
cafl coafl of England, for the coal and timber trade, come loaded ^*^^ 
with timber from the Baltick to Liverpool,, where they conunonly 
load deep with rock fait, which is too heavy to fill their holds, fo 
that for the above reafbns they flowed it high amidfhips, and left 
large empty fpaces in their fore and after holds, which caufed their 
long flraight floors to fag downwards, fb much as to make their 
hold flanchions amidfhips, at the main hatchway, fettle from the 
beams three or four inches, and their mainmafls fettle fb much as 
to oblige them to fet up the main rigging when rolling hard at fea, 
to prevent the mafls being rolled away, and they were rendered ib 
leaky as to be obliged to return to Liverpool, to get their leaks 
flopt .it great cxpence. And in order to fave the time and expencc 
in difchargihg them, endeavours were made to find out, and flop 
their leaks, by lying them afhore dry on a level fand, but without 
cfFcd, for though tfieir bottoms were thus fagged down by their 
cargoes when afloat, yet, when they came adiy upon the fand, 
iome of their bottoms hogged upwards fo much as to raife their 
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mainmafts and pumps fo high as to tear their coats from their 
decks, fo that they have been obliged to difcharge their cargoes, 
and give them a repair in the repairing dock, and in fome to double 
their bottoms, to enable them to carry thefe cargoes vsrith fafety, 
ftow^ed in this manner. From this caufe I have known one of 
thefe ftrong ftiips to founder. 

Amongst thofe (hips which have put back to Liverpool to get 
their leaks ftopt, there was a very ftrong looking fhip belonging to 
Whitby, with a brave refolute commander, who told me in con- 
verfation, that when his fhip's leaks were ftopt, he did not doubt 
but to be able to beat a paflage out of our deep bay even againft 
wefterly winds ; not confidering, that though his ihip was made 
tight by being new calked, yet fhe carried the fame defed:s with 
her to fea the fecond time, where they kept beating to windward 
againft wefterly winds till the fhip foundered, when the worthy 
commander and his brave crew were obliged to take to their boats 
and attempt to fave themfelves, but unfortunately they all loft 
their lives in endeavouring to land upon the lee (hore. 

Many other fhips have met with lofs and damage from the 
^me cauie of loading rock-falt too high amidfhips, but two in 
particular. One that proceeded to fea on her voyage fince this laft 
mentioned, foundered, but the crew fortunately faved themfelves 
in their boats. The other when loaded in one of our wet docks, 
became fo very leaky that they thought it muft be fome ftone in 
the dock that had damaged her bottom, they difcharged and put 
her mto one of our repairing docks, but found no other caule 
but what I told the captain arofe from her bottom being over 
fagged down, and it would be the fame again if he flowed the 
cargo in the fame manner, but he faid he would take no more in 
than would ballafl her. 
On their Amongst the many inflances of fliips that have been diflrefled 
Ivfth icacL ^y carrying cargoes of lead, one failed from hence bound to Mar- 
feilles, which was foon obliged to put back again in great diflrefs, 
having had four feet water in the hold, by the commander'^ ac- 
count, owing to the fliip's bottom fagging down to fuch a degree 
as made the hold flanchions fettle fix inches from the lower deck 
beams amidfliips ; yet it is common with thef? long ftraight- 
floored fliips, when thefe heavy cargoes are difcharged that make 
their bottoms fag down, then to hog upwards, fo tiiat when they 
are put into a dry repairing dock, with empty hokLs upon ftraight 
blocks, they commonly cither fplit the blocks dole fore and aft, or 
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On thcfe Ships going Into repairing Docks. 17 

damage their keels there, by the whole weight of the (hip lying 
upon them, when none lies upon the blocks under the flat of their 
floors amid£hips, that being hogged upwards ; which was the cafe 
of this fliip's bottom ; though fagged downwards fix inches by her 
cargo, it was now found hogged fo much that her keel did not 
touch the lalocks amidfhips, which occafioned fo much damage to 
the after part of the keel, as to oblige them to repair it ; which 
is commonly the cafe with thefe fhips, and therefore deferving 
particular notice, 

Thofe fadts prove the neceflity of having and obferving nicely 
what I call a (hip's form gage, which. will be recommended and 
defcribcd hereafter. 



I 



On long ftraight floored Ships going into repairing Docks. 

HAVE known many infl:ances of hogg'd bottomed fhips like 
this lafl mentioned, that have been fl:rained and hurt by being 
laid upon ftraight blocks, or elfe have fplit the blocks under the 
fore and after part of the keel. Some even have been obliged to 
dock the fecond time, and to have the blocks laid with the fame 
convex curve that the hog of the bottom and keel has acquired. 
And we have feveral ftiips belonging to Liverpool, that are oblig- 
ed to have their blocks laid in this manner, according to the 
known fixed hog of their bottoms. 

To prevent the neceflity of laying blocks for hogged (hips in 
a convex manner as laft mentioned ; I lately faw an inftance of a 
large long floored (hip of about 700 tons, that had a good (heer 
in her upper works, but her bottom and keel amidfhips was 
hogged about eight inches in the middle of her long floor, and 
they had cut away the firft keel from eight inches deep amidfhips, 
by a ftraight line to nothing, fore and aft, and had put a proper 
ftraight keel below it, which made her fit fair and cafy upon the 
ilraight blocks. 

These important and dcftruftive fads, muft be allowed to 
deferve particular notice, and our utmoft endeavours fhould be 
nfcd to prevent as much as poffiblc, the damage done by our 
ihips' bottoms hogging upwards ; and the dreadful diftrefTes and 
lofs of fuch valuable lives and property occafioned by their bot- 
toms fagging downwards ; which in my opinion is entirely owing 
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1 8 On Ships with bottoms forming an arch downwards^ 

to the common, but deftruftive methods of building, and ftowing 
them with very heavy cargoes or materials, as has been mentioned. 
And firft to prevent our fhips' bottoms from hogging and ftraining 
fo much upwards, I recommend to build them with a fmall curve 
lengthways in their bottoms, rounding downwards, convexly« 



To build Sliips with bottoms to form an arch downwards, 

I HOPE enough has been faid to make it appear evident to every 
reafonable and difceming man, that whether (hips are defigned 
to be built with flat floors and floorings for (lowing or carrying 
great burdens, or (harp (hort floors and floorings, for failing faft, 
they (hould ail be built with their floors and bottoms lengthways, 
to form an arch with the projedting part downwards^ which will 
naturally not only contribute greatly to prevent their taking dam- 
age by their bottoms hogging and ftraining upwards, either a- 
ground or afloat, as has been mentioned, but will, among other 
advantages, be a help to their failing, fteering, ftaying, and wearing; 
for it is well known that water ads and reads, by its pre(rure, 
exactly oppo(ite, -on certain principles, in proportion as it is aded 
upon^ fo that when any body of a convex form, though heavier 
' than water, is forced with great velocity, in a flanting direftion, 
into the water, when its furface is fmooth, the readion of the 
water will make it rife out of it into the air feveral times, and 
make what is commonly called, ducks and drakes. Even a round 
iron cannon ball, though eight times heavier than its bulk of 
water, when (hot in that flanting diredion into the water will re- 
bound, and rife out of it, and make ducks and drakes before it 
finks, nearly as far as the range of one (hot from a fmall elevation. 
And that cannon (hot will rebound, and rife about a man's height 
out of the water, I can aver for a fadt ; having had a narrow 
efcape ftanding in a boat's ftern-(heets, going to attack a (hip. 
I faw the (hot firft graze the water right a head of us, and then 
rife and go diredly over our heads, and make ducks and drakes 
right. a ftern of us. 

And no doubt but water will ad: with the fame natural princi- 
ples upon (hips that have their bows and entrance formed with 
circular convex curves, and their floors to form an arch down- 
wards in the length of their bottoms, as recommended, and re- 
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Oa Ships with bottoms forming an arch downwards. 19 

|wefented Plate the firft, fo that when they are forced forward 
through the water with a fwift progreflive motion by great preffurc 
of fail, that,, dividing and finking, the particles of water for the 
fore body of the fhip to make a paflage through them, the re- 
action of the water, as above obferved, will tend to Uft and lighten 
upwards the bodies of fhips thus formed, and thus leflen their 
refiftance through the water, which muft help their failing, and 
prevent greatly their bows being plunged deep into the waves, 
when obliged to carry a preffing fail in bad weather. And the 
water will adl, as obferved page 13,. with its power of preffure 
upwards greateft againft the Joweft part of thefe fhips' bottoms^ 
under the midfhip, or main^ frameji. which is the main body of the 
fliip, where, the center of the greateft cavity, and the center of 
gravity of the fliip and all that fhe contains in and about her, 
as well as the center of all her turning motions, which muft 
naturally contribute to make her more manageable to fteer, ftay or 
ware to the greateft advantage.. And thefe are very^ important 
properties for a ftiip to have ; efpecially the laft, which is moft 
wanted in times of greateft danger ; — when £hips will not ftay, to 
ware readily may be the faving of the whole. 

Other advantages attend thefe bottoms : by working the keel 
with a curve downwards on the upper part, it admits of the floon 
timbers to lie fo much farther fore and aft upon the keel without 
deadwood and chocks under them,, to form the entrance and run of 
the ftiip in a more natural, eafy, fimple manner, to make her 
ftronger and more buoyant, to ftow and carry more with lefs 
timber, iron, and workmanfliip; confequently they may be built 
cheaper and better than ftraight floored (hips caa be. 

And this form for ftiips' bottoms feems pointed out to us by the 
All-perfedt Author of nature : for all flat and ftraight parts 'in the 
maia body of a ftiip oflFend the eye and difguft us, when that 
agreeable curve or ftieer of a handfome fliips bends and upper 
works pleafes, and makes us fay that flie fwims like a duck upoa 
the water. And all the fwifteft fifh we fee in motion at fea, as well 
as the fowl which fwim and dive in water for their prey and fub- 
fiftence, have all their bellies (which may be called their bottoms) 
formed with a curve rounding downwards, till paft their main 
breadth, as here recommended for ftiips' bottom,, where, I reckon,, 
the refiftance of the water ceafes with its tendency to lift the fliip's 
fore and main body (as before mentioned), after which it maycaiily 
be perceived that the water, which muft rife and clofe upon the 
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20 On Ships with bottoms forming an arch downwards. 

tapered after-body and run of the fliip by its preiTurc to come ta 
its natural level again, mull a<9: with its power to help a fhip for- 
ward in her progreflive motion through the water, in proportion 
as it is well formed for that purpofe, which will be noticed here- 
after. 

That thefe curved bottoms will have the advantage in failing, 
is further confirmed by the practice of building all our famous 
failing, fmuggling and cruifing cutters, at Folkfton, upon this 
principle ; and, in my opinion, they carry this curve of the bot- 
tom to an extreme. We had one built for a privateer at Liver- 
pool, of fixteen nine pounders, by a draft of one of the mod 
famous-failing cruifing cutters in the King's fervice. She had not 
only the curve of her (harp floor in her bottom, but her keel, 58 
feet long under her main frame, was curved downwards 8 inches,, 
fo that they were obliged to lay the blocks for her with the fame 
concave curve in the dry dock, to fheath her with copper after (he 
was launched. — My opinion of this bottom was afked by the in- 
genious drafts-man. I told him that the curve of her bottom and 
keel was carried to an extreme; for in cafe of coming aground and 
adry, as all vefl!els are liable to in our tide ways, (he would natu- 
rally drain for the want of the neceiTary fupport of her keel upon 
the ground fore and aft ; and this, and the great rake of her (lern- 
poft were the two things that I difliked. He anfvsrered this was 
done to make them fure and quick in (laying in very little room,, 
which muft be allowed would help that necefl!ary property for 
fmuggling veflels, and thofe that are to cruife after them in dan- 
gerous narrow channels, creeks^^ and corners where they frequent : 
but this property is not fo nece(rary to a veflel that is to cruife in 
the open fca, therefore a ftraightcr keel below, and an upright 
fternpoft, would certainly have been an advantage to her. The 
friendly debate was concluded by his obferving, that he was not 
at liberty to deviate from the draft of the famous-failing vefifel abov^ 
mentioned* 
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On the Rake of the Stem and Stcmpofts of Ships. 2i 

TH E difference of thefe, being fo great and various, made 
me very inquifitive about the properties of a (hip built at 
Liverpool fpr the Jamaica trade, with both ftem and fternpoft . 
ftanding upright, perpendicular to the keel. The report I had 
from the commander of this fliip was, that her failing came far 
ihort of what was expedied from the appearance of her bottom ; 
and that before they altered, and raifed her* abaft, fo as to flow 
more goods there, and fo as to trim her to fail two and a half feet 
by the ftern, fhe often refiifed either to ftay, or ware equal to 
other jQiips in company ; for whatever makes a fhip gripe, or carry 
her helm too much to windward when failing upon a wind (as this 
upright flem did) muft naturally be a hindrance to her failing, 
fleer^g, ftaying, or waring, by the rudder being fo much more a 
ftop- water to her head way i and as they were obliged to trim her 
fo much by the flern^ it hindered them the more in proportion to 
heave up theio- anchors from under her keel, or forefoot, which 
made it very dangerous ta get her fairly underway in narrow 
waters, and increafed her draught of water. Thefe important de- 
feats may all be imputed to the apright flem, which ought to be 
condemned in pracftice, and we fliould endeavour to fix a rule to 
give it a proper rake, as will be mentioned hereafter, which a- 
mong many other advantages, admits the anchors to heave eafily 
up, clear of the forefoot, fo. that a. fhip may be got the readier 
under way, in narrow waters, which is of great importance to- 
avoid dangers* 

I HOPE there has been enough faid to condemn the pradice of 
building fhips with upright ftems. Yet I approve and recommend 
to build them with upright fternpofls, for there cannot be a more, 
certain proof of its being a wrong practice to build fhips, and 
efpecially full fhips, with raking flernpofls, than tlie expenfive 
method commonly pca<5tifed to mend the defeats of the bad fleer- 
ing of fuch^ They are obliged to take off their rudder-bands, 
and add as much tapered pofl as can be well faflened to the alter 
part of the mainpofl, to bring the after part as near upright as* 
they can, which has been known to be of great fervice on this 
occafion and evidently points out that all fhips fhould be built 
with the after part of their flernpofl upright, perpendicular to the 
keel, which gives the utmofl polTible length and regularity to the 
fliip's run, a^s as a lee-board to help her failing to windward,; 
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22 Ob£ervations on the Bows and Buttocks of Ships* 

and gives the utmoft poffible power to the helm to fleer and ma-^ 
nage her to the greateft advantage on important occafions.. 



Obfervations on the Bows and Buttocks of Ships; 

A Remarkably great difference may be obferved in the curvav 
ture of the bows and buttocks of fliips, and the effedts o€ 
them at fea, which I have experienced from the over-full bowed 
collier, (which tlae feamen uled to fay would drive a t — d before 
her bows a mile, before it could, get clear of them,,) to the over- 
iharp bowed iliip formed like a wedge, that would not bear to 
carry a reafonable neceflary prefTure of fail upon a wind in a rough 
fea, without plunging her fliarp bows and forecaftle fo dangeroufly 
deep into the fea, as to fill her main deck, full and full, ,witli 
water, which not only deadened her head way fo as to hinder her 
failing, but ftrained and filled her with water to fuch a dangerous 
degree, as to oblige us to fhorten necelTary fail, and add bailing la 
pumping, to fave her from finking on fuch occafions, — The but- 
tocks as well as the bows deferve particular notice, for* if they are 
built too full in proportion to the bows, at the load or failing 
mark, they will tow a great deal of eddied, or what is calledj^ 
dead water after them„ which not only hinders both failing and 
fleering, but in bad weather, when the wave's run high, they lift 
the flern and plunge the (hip's head too much into the waves in 
proportion, when neceflity obliges to carry a preflingfail, and make 
her to (hip a great deal of water, which is both dangerous and 
injurious to failing, as has been obferved; and if the main tranfom 
be too broad and lies too low, it increafcs the bad effeds in pro- 
portion. 

But all defeats of this kind are beft proved by fads, and from 
experience. In the war 1745., I was in a fine frigate-built (hip 
for the Leghorn trade, that carried twenty fix pounders on her 
main deck, and went a cruifing in the Mediterranean, but (he 
having too full buttocks in the water, as above defcribed, this, as 
I reckoned, hindered her failing to expeftation, and having a very 
fliarp concave, entrance below, and a pretty full harping above, 
occafioned her to have a very bad jerking, deftrudrive, pitching 
motion, when obliged to carry any thing of a prefling fail in a 
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Obfervatlons on the Bows and Buttocks of Ships. 23 

»ough fea, and always put our marts in great danger of being 
pitched away. 

Yet the buttocks, as may be obferved, are often built too (harp 
at the load mark in proportion to the bows, which appears to me 
evident from the many fhips that have been built what are called 
full bowed and clean tailed (hips, which mode of conllrudtioa has 
had a great run in practice, and therefore deferves particular no- 
tice. 

Full bows and clean tails, as they are called, I obferve has 
"been carried to the extreme in conftrudling fhips for the coal trade, 
and in fome capital merchant fhips built lately, which method 
reafon as well as experience fhews not to be attended with the 
advantages expe(aed from it, for their over full bows, efpecially 
when loaden, as obferved of the colliers, always drive a great 
fwell of water before them, which, as they may be faid to 
be always failing up the hill againfl the fwell of water, not only 
•obflruas their failing through the water, but hinders their fleering 
even in fine weather and fmooth water; and in bad weather, when 
the waves run high, puts it out of the power of the bcfl helmfmen 
to fteer them near their courfe, and when failing before the wind 
at fuch times, they are very liable to broach too, and the oppofing 
and lifting property of their broad bows, in proportion to their 
thin tails, (efpecially if they have narrow tranfoms,) makes them 
very liable to be pooped ; and in lying to, plunges their counters 
and flerns dangeroufly deep into the fea, and makes them ride 
very hard upon their cables at an anchor at fuch times. 

I experienced the fame defers, from the fame caufe, though in 
a lefs degree, in a codfnaack which I got built with full bows, a 
clean tail, and a narrow tranfom, according to a draft drawn by a 
famous fhip-builder in London ; which I got improved upon, by 
cauflng an ingenious builder at Liverpool to build another of the 
fame dimenfions, but with fomewhat fharper bows, and more 
middling-full buttocks, fuitable to each other, at the water's edge, 
and a broader tranfom, which had the defigned efFe<ft, and gave 
her the advantages of being both a better failer, and a better 
ilormy weather vefTel, than the other, which codfmacks require 
to be, for they are obliged to lie to, to catch their fiih, and to 
teat the fea in all weathers poflible to get them alive to market. 

This evident improvement upon the clean tailed veflel, and the 
•experience I had afterwards in a privateer built by the fame man, 
1756, for a common merchant fliip, with what I call middling 
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full bows and buttocks, anfwered the purpofe fo well In failing, 
that the fuccefs attending it excited me to prefent him a piece of 
plate, with a fuitable motto, ** as a grateful acknowledgment to 
Robert BrekeU Sfr. whofe name I think juftly deferves to be re- 
corded for building good failing merchant /hips. And othej 
merchant fhips built fmce by him and by other builders at Liver- 
pool, with middling full bows and buttocks, have h^tn re- 
markably fuccefsful as cruifers in the war 1778, in diftrefling our 
enemies and enriching ourfelves; and hav«, by fair faiUng in 
chafe, taken feveral of tbe enemies fliarpeft built vefTcls, which 
have been conftrudted for failing only, with their bows and but- 
tocks formed like wedges, which only anfwers the purpofe of 
failing faft in fine weather and fmooth water, but not in rough 
winds and waves, when, as obferved page 21, middling full bowed 
and buttocked fhips will have the advantage of them- 

These inftances may be added to thofe I mentioned in the 
former edition on the difference of ftrong, middling-fall built 
fhips, and very light (harp fhips' failing* In the war 1746, I 
was in one of our Eafl India fhips, which was fitted ^out for a 
cruifing fliip, and was taken by a French fquadron of fharp 
Toulon built fhips in little winds, but afterwards, when it came 
to blow fo flrong as to put us under dofe reefed topfails, our vcf- 
fel could be the headmofl and weathermofl fhip of their fleet. 

A LITTLE time after this I got the command of a very ex- 
traprdinary fharp, flight, fhip, built at the Ifland of Malta, with 
very fmall fcantling of timber and plank, long, low, and narrow, 
being only z'] feet beapi to 88 feet keel, with fhelving fhallow, 
fharp main body, bows, and buttocks, for a cruifing fhip, which 
purpofe fhe anfwered extraordinary well in little winds, fine 
weather, and fmooth water. In chafing large, in httle wind and 
A head fwell, we have fleered right up to the chafe, when /all their 
endeavours could not keep their fhip's head to. the fwell, but lay 
broad fide to it. A fmall prefTure of wind and fail would put this 
V fliell of a fhip to her utmoftfpeed, lb that we never defired the wind 
to blow with a greater velocity than about ten miles an hour, when, 
I reckon, a middling fliff fhip can jufl carry top gallant fails upon 
a wind in fmooth water, which wes^ther gave us the greatefl ad- 
vantages in failing, compared with other fhips, in chafe, , to take 
or leave the enemy at pleafure. But in tacking her, when it 
blowed fo fre(h that we could jufl carry whole topfails, we were 
obliged to haul up our courfes to make her fure ia ftaying, other- 
ways 
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ways (he would get fuch ftern way before fhe brought the wind a- 
head, as prevented her flaying. This bad property I attributed to 
the lightnefs and length of her body in proportion to her breadth, 
that could not bear lb much fail a-back in the long time fhe took 
to bring the wind a-head. 

In cruifing with this weak fhip, it often happened that we fell 
in with ourxruifing flrong fhips of war, who naturally gave chafe 
to us, and we to them, till we knew them ; when commonly we 
made fail and fleered from them, and left them with eafe in light 
winds till we lofl fight of them. But once it happened in a frefla 
gale, that we run before the wind in chafe within about two miles 
right to windward of one of our feventy gun fhips, which was in 
chafe of us, when we hauled the wind, the fea being fmooth, 
thinking to out fail them as ufual, but we could only carry clofe 
reefed topfails, when they out carried us with fail, and gained upon 
us to windward, and would have brought us to in fpite of our ut- 
mofl endeavours, if we had continued failing clofe by the wind ; 
but the weather gage we had, admitting us to fail a point or two 
from the wind, that gave us the advantage of leaving them by 
failing large. And we met with one of our King's twenty gun 
frigates that was fully a match for us in failing large in a gale of 
wind. I mention thefe particular circumflances relating to this 
fhip, in order to /invalidate that notion of a fhip failing fafler by 
being made weaker ; for this fhip was fo weak that, in bad wea- 
ther, when the waves run high, we could hardly keep her together, 
and in chafing to windward at fuch times fhe ufed to plunge her 
over-fharp bows fo deep into the waves, as to oblige us to fhorten 
fail, and add bailing to pumping to favc her from finking, fo that 
if the chafe had known our condition, and. kept their wind, 
they might have faved themfelves from' being taken ; but they 
bore away before the wind, which gave us the advantage to 
take them, and then we were obliged to run before the wind to 
a road-flead to flop our leaks, and to go to the Wand of Malta, 
to get the vefTel repaired and flrengthened. 

These fadls, related from experience and obfervation, evidently 
prove, that there is a medium between thefe extremes of the great 
diverfity arid oppofite forms of the bows and buttocks of fhips, 
which would anfwer befl in all weathers in general, and which 
xrertainly ought to be aimed at by fome fixed rule, to prevent as 
much as poSible fuch important defedls as have been mentioned by 
their being too full or too fharp, and to proportion them to each 
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other to the grcateft advantage for a fliip's failing, not only in fine, 
but in rough and bad weather, on important occafions, and to be 
Jively and eafy in ihe fea when the waves run high in z ftorm, when 
put pafl carrying fail, but obliged to lie to, or conic to an anchor 
and ride hard upon a lee fhore, &c. having no head way, and when 
lying to as in common, with the helm a-lee, they get ftern way, 
or when waring or fcudding before the wind in a Itorm, at which 
times all fliips require to have what I call a middling broad tran- 
fom, and a moderate fpreading buttock at the load mark abaft, to 
buoy up and to prevent their being pooped, and the moft weak 
and jdangerous parts of a ihip, the counter and ftern, being liable 
to be ftove in by the power of the waves ftriking againft them. 
And not only on this account of making fliips fafer and better bad 
weather veflels, as laft mentioned, but to make them fail fafter 
in general, 1 cannot help thinking but that they require rather 
fuller buttocks than bows, in the water lines at their load marks, 
at the fternpoft than at the ftern ; for it fliould be confidered that 
it is the bows entrance, and fore body of the fliip that have to di- 
vide and fink the particles of water to make their paiTage through 
it, with the leaft poffible refiftance, and as the particles of vv^ater 
near its furface are eafier divided than funk, the bows ftiould be 
formed fliarper than the buttocks, that the impulfe of the wind or 
waves may force the fliip forward the eafier in her progrefiive mo- 
tion through the water, the refiftance of which ceafes at the mid- 
fhip or main frame, where the water begins to rife and clofe upon 
the tapered after-body of the (hip, with a tendency to help her for- 
ward in Her progrefiive motion, and the buttocks fpreading rather 
fuller than the bows at the water's edge, the water will adt with 
more power by its preflfure upon the buttocks, if well formed, not 
only to fteady and fupport the fliip abaft in a rough fea, as has 
been obferved, but. to incrcafe her progrefiive motion when failing 
faft. And this is farther confirmed from experience in thofe 
famous-failing, fliarp built veflTels, called cutters, by the neceffity 
they find then »felves under to trim them four or five feet, or more, 
by the ftern, even till they bring their fquare tucks deep in the 
water abaft for their bcft failing trim. 

So that our fafteft failing vefTels may be faid to be juft the re- 
verfe of the full bowed and clean tailed fliips, and to have clean or 
•iharp bows, and full tails or buttocks in their water lines, at their 
bcft failing trim, and fquare tucks deep in the water, muft cer- 
tainly tow eddied water after vefiTels and retard their failing much 
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more than circular formed buttocks would do ; which various and 
oppoiite extremes in forming the bows and buttocks, and thofe 
other important defects ^riling from the bad principles of their 
conftruftion abovementioned, may no doubt, in a great meafure 
be avoided, by fixing on fome fuch as the following natural rules, 
which I humbly offer to give hints for, endeavouring to point out 
how fliips in general ought to be built .to anfwer their defigned 
purpofes to the greateft advantage, from what has occurred to me 
from reafon, experience,, obfervation, and converJ^tion. 



Hints towards fixing Rules, for the befb Conilruftion of Ships'' 

Bottoms. 

I WOULD recommend, to prevent Ships' bottoms from hog- 
ging upward amidihips,. as has been mentioned, to have the 
fore and after part of the keels deep enough, that the upper part, 
may be made to admit a rabbit for the garboari flreak, that the 
main body and bearing part of {hips' bottoms may be made to- 
form an a^-ch downwards in their length, fuppofe with, the fame, 
iheer as their bends, at the rate of about two inches for every 
thirty feet ofthe extreme length of the keel towards the midfhip or 
main-frame, which may be reckoned the crown of the arch ; and 
the lower part of the keel to be made ftraight, but laid upon, 
blocks fo that it may form a regular convex curve downwards at 
the rate of an inch for every thirty feet of the extreme length of 
the keel, the loweft. part exadtly under the main-frame ; which, 
curve, I reckon,, is only a fufficient allowance for the keel to be- 
come ftraight below, after they are launched afloat, by the pref- 
fure of the water upward againft their floors amidfhips, as mentioned', 
page 1 2, which caufes their tendency to hog. And certainly a 
ftraight keel is a great advantage in failing, as well, as to fupport 
them when laid upon level ground, or on ftraight blocks in a re- 
pairing dock, without taking damage,, as obferved page 17, 18,. 
and 19. 

2d. As fquare ftemed ftiipa, from experience, are formed to 
anfwer all trades and purpofes better than round or pink fterned. 
{hips, I would recommend the iore part of the fternpoft, on ac- 
count of drawing the water-lines in the draft, only to have a few in- 
ches rake, that the after part may ft:and quite upright and pcrpendi- 
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cular to the keel, for rcafons given page 2 1 : and for the rake of 
the ftem I would purpofe the rabbit for the budding ends for the 
entrance and bows from the keel upwards, to form the fame^curvc 
as the water -linp from the ftem r.t the harping towards the main 
breadth, and the bows at the harping to be formed by a fweep of 
a circle of half the three fourths of the main breadth ; and the 
main tranfom to be three fourths of the main breadth ; and the 
buttocks, at the load or failing mark aft, to be formed, the fame 
as the bows at the harping, with a fweep of a circle of half the 
three fourths of the main breadth, to extend juft as far from the 
ilem and flernpoft as to admit a regular convex curve to the main 
frame, and thence down to the keel to form regular convex 
water-lines, without any of thofc unnatural hollow, concaye, ones, 
either in the entrance or run: which rules in my opinion will 
agree with the main body of the (hip, vhether (he is defigned to 
be built full for burden, or (harp below for failing ; as reprefented 
by a Frigate's hull, plate i . which I got drawn by my friend 
Thomas Mitchel, Efq. a navy furvcyor, to anfwer the purpofe of 
a crui(ing, or trading (hip, and had a building draft drawn to it 
by my late ingenious friend. Captain Jofeph Taylor, who had 
talents and a turn of mind for fuch noble purpofes as this was 
defigned. The (hip w.^s intended to be built by fubfcription, 
to cruife againft our enemies, and the draft was well approved of 
by our moft ingenious draftfman and builder, Robert Brekel, before 
mentioned. 

3d. This rule for raking the ftem will admit all the water lines 
in the (hip's entrance to form convex curves all the way from the 
ftem to the mid(hip or main frame, which anfwers much better 
for failing, as well ' as making a (hip more eafy and lively in bad 
weather, than thofe unnatural, concave, hollow entrances, which 
occafion fuch deftruftive pitching motions, as mentioned page 22* 
And the bows (hould flange off, rounding in a circular form from 
the bends up to the gunwale, in order to meet the main breadth 
the fooner, with a fweep of half the main breadth at the gunwale 
amidfliips, which will not only prevent them greatly from being 
plunged under water in bad weather, but fpread the ftanding fore 
rigging the more, ^ to fupport thefe material mafta and fails forward 
to much greater advantage than in thofe over iharp bowed (hips, 
as has been mentioned. And as the failing trim of (hips in general is 
more or lefs by the ftern, this makes the water-lines of the entrance 
in proportion the (liarper, to divide the particles of water the eafier, 

fo 



Digitized by VnOOQ IC 



Hints for the beft Conftru(9ion of SKips' Bottoms, 49 

ib tliat the fhip may prcfs through it with the leaft reiiftance^ as 
more particularly mentioned in page 26. 

4th. The run ought tJ*be formed (horter or longer, fuller or 
fharper, in proportion to the entrance and main body, as the fhip 
is dcfigned, for burden or failing fall. The convex curves of the 
water-lines ihould leflen gradually from the load or failing mark 
aft, as has been mentioned, downwards, till a fair flraight taper is 
formed from the after part of the floor, to the flern-pofl below, 
without any concavity in the water-lines, which will not only add 
buoyancy and burden to the after body and run of the fhip, but, 
in my opinion, will help both her failing and fleering motions; 
for the preflure of water as it clofes and rifes upon it to come to 
its level again, and fill up that hollow which is made by the fore 
and main body being prefTed forward \vith fail, will impinge, and 
adt with more power to help the fhip forward in her progrcffive 
motion, than upon thofe unnatural concave runs, which have fo 
much mere flat dead wood, that mufl, in proportion, be a hin- 
drance to the flern being turned fo eafily by the power of the helm 
to fleer the fhip to the greatefl advantage. And fince writing my 
Second Edition, where finding fault with too fharp buttocks, I have 
obfcrved feveral fhips fill them up, to avoid the great danger they 
have found, being liable to, from experience of being pooped, by 
which one of our fhips called the Backhoufe, James CoUinfon, 
Mafler, and crew received very great damage, and had a very 
narrow efcape'from foundering, which was publifhed in our news- 
papers. 

Some fuch plain fimple rules as thefe, which nature, reafon, 
and experience evidently point out to us, ought to have a fair trial 
in drafting and conflrufting fhips, and to have their good or bad 
properties juflly obferved and compared with other fhips of dif- 
ferent con^ru<^ion, when they are as near as poflible under the 
fame circumflances in pradlice, by which means flandard rules 
may be fixed for the befl and only conflrudlion for fhips, as there 
can be but one form that will anfwer befl ; otherwifc we might 
fuppofe they would all anfwer equally well. 

But it mufl be allpwed, that building fhips upon this principle, 
with their bottoms curved in their length downwards, only pre- 
vents their hogging and flraining upwards, but does not prevent 
their fagging and flraining downwards, which all fliips are liable 
to do to dangerous and fatal degrees, when very heavy ballafl, 
cargoes, or materials are ipiproperly flowed by the common me- 
thod. 
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thod, too much in the main body of the (hip, fo as frequentljp to^ 
occafion great damage, and fatal lofs of property and lives, as par- 
ticularly mentioned, page i6 ; which certainly deferves our utmoft 
endeavours to prevent as much as pofliblc. For this purpofe I 
flull venture to propofe a different method of flowing thefe heavy 
materials, regulated by the help of what I call a (hip's Form- 
Gage, which may eafily be fixed in the manner hereafter defcrib- 
ed, for a guide, to prevent fliips' bottom's from being hogged, up- 
wards, or fagged downwards, by improper flowage, and to keep 
their bottoms nearly in the fame form in which they were built,. 
and thus to make them lefs liable to labour and flrain to fuch. 
dangerous and fatal degrees in high waves at fea, as before oh— 
fcrved- 
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S the comparative good or bad properties of fhips for failing) 
fleering. Haying, or waring, as well as their being lively 
and eafy at fea, and proceeding with fafety, free from the great, 
danger of their being too crank and liable to overfet, or being too 
ftiff and labourfome,. as it is called, (which makes them roll fo- 
deep into the fea, ahd with fo quick motions as to roll away their 
mafls, not only in bad weather, when the waves run very high,, 
but in fine moderate weather, when there often run long fwells of 
waves,) as thefe, I fay, depend on the proportional dimenfions. 
of their length, breadth, and depth,, being properly or impro- 
perly adapted t6 each other, the fubjedl mufl be allowed to be of 
fuch importance as to deferve particular notice, and our utmofl 
endeavours to fix upon fbme rule for a medium that may come: 
nearefl the befl dimenfions for the different trades,, or purpofes,, 
they may be defigned for. 

As a feaman I venture to give my remarks on the fubjedl, hav- 
On fhjps ^^S obferved, when failing, that vefTels and fhips which are firft 
too long, built, or lengthened, too long in proportion to the breadth, are- 
bad to fleer, flay, or ware on neceffary occafions. And when 
fcuilt too high, in proportion to their breadth, it makes them fa 
crank as to be in danger of overfetting,^ as proved to be the cafe 
with one in confort with me^ and was fatal both to fhip and crew.. 
I judge this therefore the more dangerous of the two extremes.; 
and as thefe vefTels require to be fet fo much down in the water by 
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On Ships Seing too ftiff and labourfome at Sea, 3 r 

4in extraordinary weight of ballaft, goods, or heavy materials be- 
fore they are fufficiently ftifFto carry fail, this is a great hindrance Onflirp^ 
to their failing in . general, but eljpecially upon a wind, as it is ^^in^to' 
known from experience that many a fine bottom has been fpoiled their be- 
ibr fail failing, by having too great a top built upon it, which, as t^o high. 
I have been told by fhip-builders, is owing to that unfair and 
-erroneous method of calculating their tonnage for meafurement by 
half the breadth for the depth, for payment, inftead of the whole 
depth they are built ; whicn latter prad:ice ought in juftice to take 
plice between the builders and owners, to be a check upon 
owners who want unproportional height, in order to gain more 
ftowage and accommodation for people and paiTengers, &c. by 
which their (hips are made defective in thofe important points 
abovemcntioned . 

I have heard that a mafter of a crank (hip, ufed to fay when it 
Wew frefli, failing by the wind, her trim was to fail with the lee 
Avindlafs end in the water, which muft be allowed to be a bad 
property. And I have known many inftances where owners of 
, fliips have been at great expence, to reduce their fhips that have 
been built too high, to more proper proportional dimentions ac- 
•cording to their breadth. 

We had a late fatal lofs of a large new frigate on her firfl: 
voyage, which had overfet with upwards of five hundred flaves, 
and her crew all drowned except two feamen and three flaves ; 
which added to the many other fuch inftances, proves the necefllty 
to endeavour to get fuch general rules fixed to prevent as much as 
poflible fuch dreadful loffes ; for this fhip, when launched overfet 
and funk for vi^ant of more beam and a fuller bottom to fupport 
her over high proportional built top; for we (hould always aim 
*o make fliips juft ftifF enough to carry away tht^ir mafts before 
they overfet, which makes the moft compleat ftrufture and trim 
tthcy can be brought to; which I have been long endeavouring to do. 



On Ships being too ftifF and labourfome at Sea. 

I SPEAK from experience in one of our Government old 20 
gun ftiips called the LeoftofF,x which we bought, and fitted out 
with light .T guns and materials than flie formerly carried, and 
loaded her with a general cargo of different forts of goods tor the 
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22 On Ships being too ftiff and labourfome at Sea. 

Weft Indies, yet (he was but fourteen days at fea when down 
cane our main yard upon deck, occafioned by the new main-tye 
beirig chafed to pieces in the middle or infide of the rope, by the 
ftnuids rubbing againft each other from the fhip's extraordinary 
deep and quick rolling motions, which foon wore out the other 
new rigging, and worked loofe her hull in proportion. 

In a paiTage from Jamaica, with quite a full flxip, we have 
rolled away a new fet of main laniards in one night. In a paflage 
to Leghorn, loaden with lead, leather, &c. we ftowed the lead 
upon a great height of leather, which was fcrewcd down with 
boards upon it, in order to keep the fhip tolerably cafy at fea, and 
to prevent the damage that might be done by her bad rolling pro- 
perty. This anfwered the defigned purpofe very well the jfirft 
part of the paflage, till, by her labouring, the weight of the 
lead prefled tne leather lower; and hence the latter part of the 
paflage fhe became fo labourfome as to roll away two topmafts, in 
fpite of our utmoft endeavours to fave them. When loaded with 
a cargo of wheat from the Gulf of Venice, to Cadiz, we ftowed 
it clofe up to the main deck in the main body of the (hip, to pre- 
vent her rolling, yet failing before the wind in fine weather, car- 
rying ftudding fails and topgallant fails in company with other 
(hips, when only a long fwell of a following fea has come on, it 
obliged us to take in our ftudding fails and topgallant fails, and to 
lower our topfails half maft^ to prevent the topmaft being rolled 
away, when the other (hips carried all their unall fails without 
any danger of their mafts, from rolling. 

These feds make it evident that this (hip's decks lay too low 
in proportion to her breadth, for a merchant (hip, to ftow and 
carry cargoes ill general to profitable advantage, and was only fit 
for her firft defign, to carry and fupport heavy guns, mafts, yards 
and materials, which would naturally keep her more cafy at fea, 
and prevent rolling to fuch deftruftive degrees ; not only the mafts, 
fails and rigging, &c. (as hath been mentioned) but the hull is 
worked loofe and made leaky by it, and when it happens that fuch 
veflfels lofe their mafts and heave their guns overboard, when the 
waves run high, it occafions their rolling the more in proportion> 
for want of their mafts and guns to counterpoife and keep them 
more eafy in the fea, fo as to endanger and often to occafion their 
foundering. Such fatal confequences made me think that this 
(hip's decks were laid too low in proportion to her breadth, even 
for a (hip of war, which I reckon would be 'fufficiently ftiflf if (he 
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would bear to carry away her mafts before fhe is prefled down on 
her broad fide fo as to overfet her, which is the medium that ihould 
be aimed at between this and an over crank ihip^ in which when 
preifed down on her fide by the wind or waves, inftead of the 
danger of carrying or rolhng away her mafts as abovementioned, 
her rolling motions are comparatively fo flow and eafy in coming 
upright, again^ that the greateil danger is apprehended from her 
aot rifing, but overfetting. 

But thefe very ftiff labourfome fhips muft be allowed to have 
an advantage of bearing to carry a more prefling fail upon a. 
wind with an upright fide, in comparifon with the crank (hip that 
goes heeling much along upon her fide at the fame time. And ^ 
they will ihift themfelves,. without ballaft, as was the cafe with* 
the abovcmentioned. fhip ; for we have lain fafely in an open road«^ 
ftead, with our topmafts^ up and our guns upon deck^ with a^ 
clean fwept hold^, ready for her cargo*. 



Hints towards fixing Rules for the beft proportional Dlmenfions- 
©f Merchant's Ships in general, for Length, Breadth^ and Depths 

HAVING given reafons and hints towards fixing rules to fbrar. 
the bottoms, bows, and buttocks of mecchant s ihips^ £ 
vcniure, for the reafons Lift afligned, to give hints to fix rules in: 
general for the beft dimenfions as to their breadth and. depth ia 
proportion to their length.. 

Having recommended, ftofr reafons gi^en, the after part of the 
fternpoft to be upright, which^ adds feme length to the keel above 
common, I recommend the main or midfhip frame to be a third of 
^e length of the keel, and to be laid feven twelfths of the length 
of the keel from the after part of the ftempoft, and the dep^ of 
the hollow fi-om the main or gunt deck to the ceiling at the mid^ 
ihip or main frame, t«. be fix tenths of the main breadth.. Fo£' 
inftance» fuppofe a (hip is to be 9^ feet keel, this gives 3a feet 
beam ; die bcnth part of that is 3 feet„. and fix times 3^. gives. ^8- 
ftet fbr the depth of the hold or hollow^ from the main or gait 
deck amidihips^ to the ceiling^, and die lower beams or lowetdeck. 
may be laki higher or lower as may beft anfwer fbength,. ftowage^v 
or other advantages for the trade or other purpoie the (hip may be 
tdefigncdfor* The fame rule naturally points out that the lengtlv 
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of the keel fhould be three times the breadth of the beam, bjT 
which the ftowage, burden, and value of the fliip is to be calcu- 
lated. And it may not be amifs, if, in addition to thefe propor-^ 
tional dimenfions, the hints which have been given at large for 
rules to form the bottoms, entrance, runs, bows and buttocks of 
fliips, be here briefly repeated, in order that the propoied form of 
the whole (hip may be the better underftood. 

I HERE begin with the laft propofed general rule for the propor- 
tional dimenfions, recommendmg the after part of the ftem-polt to 
be upright, and the length of the keel to be three times the breadth, 
of the beam, and the depth of the hold or hollow to be fix tenths 
of the main breadth at the midfhip or main frame, which I would, 
have to lie feven twelfths of the keel from the after part of the 
ftern-poft, where I would propofe the middle and lowcft part of 
the flobr and main body of the (hip to form an elliptical arch^ or 
curve, in her length downwards, as recommended page 18.. 

For example, fuppofe the laft mentioned defigned (hip of goj 
feet keel and thirty feet beam, the main frame is to lie between the 
two loweft dead flat floorings 7 twelfths, that is, 52 and a half feet 
from the after part of the llern-poft, there to be fix tenths of tha 
breadth oFthe beam, that is, 18 feet deep in the hold, orhollbwitom 
the main or gun deck to the ceiling, and the hold beams, or lower 
deck, to be laid higher or lower as the ftowage and trade may re- 
quire. And to curve the bottom to form an arch in its length down- 
wards as has been fo ftrongly recommended for the important rcafons- 
given, I would propofe the upper part of the keel with the groove- 
for the garboard (break to be made to form a convex curve of fix: 
inches under the middiip or main frame, and the lower part of the 
keel to beftraight, but. laid upon blocks forming a concave curve of 
jthree inches, or of one inch for every thirty feet in the. extreme* 
length of the keel, under the midftiip or mainfi-ame, which, for^ 
the rea(bns given, page 12, I reckon in this length of keel will j 
foon become ftraight enough to fit eaiy and fiipport the (hip ow 
ftraight blocks or level ground, as occafion may require. 

To form the entrance and run of this (hip by the rules kid down,, 
page 28 ; 22t feet is her breadth at the main tranfom, three 
fourths of her main breadth, and the water line of the bow at the 
harping or upper part of the bends, as vTell as the buttock at. the 
load mark aft, is to be formed by a fweep of eleven feet three* 
inches, half the length of the main tranfom, juft as far from the* 
ftem and ftem*poft as to admit to form a regular convex water*' 

line 



Digitized by VnOOQ IC 



HiAts to proportion the Dimenfions of Merchant Ships, jj 

line curve to the midfliip or main frame. And the rake of the 
item is to admit the rabbit for the budding ends of the bow and 
entrance to form the fame curve from the keel upwards, as the 
water-line fr6m the ftcm at the harping towards the main breadth. 
And from the buddings at the ftem of the entrance, as well as at 
the ftern-poft in the run, all the water-lines ihould form regular 
convex curves to the main frame and loweft floorings, which are 
/cither long and flat for burden, or rifing and fharp for fail failing; 
which laft muft give the advantage, and is abfolutely neceflTary for 
-the flave trade, to fhorten the paflage by failing fail when dan- 
^eroufly crowded with flaves. And the bows from the harping 
ihould flange up to the gunwale to form the bows with a fweep of 
a circle of half the main breadth at the gunwale amidihips, as* 
mentioned for the reafbns given, page 29. 

These are the hints that have fuggefted themfelves to me from 
experience and obfervation, towards fixing fome general rules for a 
ftandard, by which to confl:ruft merchant's fhips upon certain prin- 
ciples in general, free from thofe important defed:s that have 
caufed, and may ftill occafion, fuch dangers, damages and lofs» 
as have been mentioned, and to give them all poflible good pro- 
perties to anfwer the trade they are defigned for, to proceed with 
the greateft probability of fafety and fuccefs, and to be lively, dry, 
wholefome fhips at fea in bad -weather. 

Yet before concluding this important fubjedt, it may be 
necelTary to endeavour to anfwer objeftions that fome may make 
to the buttocks formed by a fweep of a circle of half the three 
fourths of the main breadth at the load mark aft, being too full 
/or a faft failing fliip. 

But I would have them to cohfider, how fuch projedlile, round, 
circular bodies, as cannon balls, bombfliells, &c. forced into the . 
moCt violent and fwift motion pofl[ible through the air, though 
fioo times lighter than water, admit it to clofe round behind 
them, without making a Vacuum, which would infl:antly flop the 
^reat intended range they are thrown .to. Upon the very fame 
principle I have very often, for a long time together, obferved, 
{by looking out of the cabin windows of a fliip of nearly this 
conflrudion and trim,) how the circular formed buttocks will 
^dmit the particles of water to rife and clofe round them to the 
rudder^ and to wafti or drive ofi^ the other particles, fo as not to 
leave any eddied water to be towed after tne (hip to retard her 
iailing, or fleering motions. And that according to the ilrength 
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of the wind^ and as the fhip is preiTcd with iail to increafe her 
head way, fo much in proportion the bows are preiied down, and 
the buttocks lifted up, which forms a (harper fun for the water tm 
clofe in upon them more eafiiy when the (hip fails faftefl. If a (hip 
be under the necc(rity of carrying a prcfling fail againA high windL 
and waves in a ftonn, near a lee (hore, or lying to, or icudding 
before the wind for fafety, at fuch times thefe circular formed 
buttocks and a hit drawn run (fuch as have been xeconmiended,) 
in my opinion will have greatly the advantage of thofe (hips built 
with very (harp runs, and thofe unnatural concave hollow water- 
lines which afford little or no bearing body to fupport a (hip aft^ 
to prevent the ftern from being plunged dangerouflj diep int9 
the waves, which caufes them to (Irike with foch amazing and 
alarming power againft that mofl weak, dangerous, proje<fiking« part 
about a (hip« the counter, againft which 1 have ielt fuch violent 
ihocks as it it would be ftove in^ or part the ilern horn the bot- 
tom, when the rails of our balcony or (lem-gallery have beea 
wafhed away* For the truth of this defeat in fuch (hips I appeal 
to thofe birthed in their great cabin or gun-room. Thefe I hope 
Will be thought futficient reafons for thinking that fuch circular 
bows and buttocks as have been recommended, will prove the heft 
medium between the two extremes, of being two (harp, or too 
full. Of late, I think our builders of merchant's fhips, to imitate 
our King's frigates, have gone much into the extreme^ by putting 
fo much dead wood in the run of our merchant's (hips near as high 
as the load mark afit, not coniidering that the King's frigates are 
built uniformly (harp for failing, and have only provifions and 
materials to carry, but marchantmen have^ not only provilions and 
materials^ but full ca';gocs, to carry to make profit by their 
voyages. And it is well known that dead wood in the run adds no 
buoyant property to a ihip, not even to fupport iticlf ; for Oak 
timber, after being fometime foaked in water, will not iwim, but 
iink in it, and u/ing it fo high« forms thofe unnatural hollow con« 
cave water lines as have been mentioned. So much xiead wood, it 
may be juftly laid, only increafes the burden of payment for 
meafuremeat, but not the tonnage for carrying, nor gives necc(Jary 
fupport to a (hip's (leru and quarters, either a float or lying 
aground, in comparifon with the fo.m of a (hip's bottom as men- 
tioned page 1 9 ; the run to be formed with a regular fair taper from 
the main frame to the lower part of the fternpoft, the ends of the 
floorings and futtocks with a regular curve pointing from the keel 
Up, to the loivd mark, may be (aid to a£t in a great meafure as ipur 
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fliorcs to fupport the (hip either a float or aground, as thq frigates 
and all (hips of war are obliged to have them, not only in launch- 
ing but afterwards, where they few by the tide upon the ground, . 
as at Deptford, till they got to lie afloat. And I have obferved 
almoft new, full, and (Irong vefl'els ftrain fo much as to make a 
great deal of water, and oblige them to go into our Graving- 
Docks to be caulked anew ; owing in my opinion to the infufiici- 
cncy of their runs, being formed moftly of dead wood, to fup- 
port their ftem and quarters, though defignedly laid upon hard 
level ground, where they expeSed to lie without taking damage* 



On Ships with both Bows and Buttocks too full for failing faft. 

BY way of comparifon, I refer to thofe very full, flat floored, 
Dutch-built (hips as they are commonly called, which are 
formed near to a long fquare, with two high ends, and very full 
bows and buttocks. This form muA be allowed to give them the 
advantage of flowing and carrying a great deal of goods, and ren- 
dering them comparatively very dry, lively, iafe veflcls in bad 
weather at fea, which makes them venture to load them fo deep 
as to leave very little free-board amidfliips ; but then at the fame 
time it mufl be allowed that they are very flow in their failing and 
fleering motions, fo much fo, that I have been furprifed at the 
patience <)f their commanders, who feemed unconcerned, when 
we have been failing fo very fafl clofe by them, that our feamen, 
apt fometimes to be immannerly, have infultingly called to them 
to i t go their anchor to prevent their going fb fdii aflern. 

I HAVE given reafbns why an overfull bowed (hip is retarded in 
Tier failing motion by driving too great a fwcU of water before her 
bows. And in my opinion one great reafbn why an overfull but- 
tocKed (hip is retarded both in failing and fleering motions, is 
iKcaufe (he tows too much eddied, or dead water, after her. For 
the particles of water certainly have both attra<£live and cohefivc 
properties, as may be known by obferving what a large drop of 
water will hang perpendicularly at a man's finger end, which 
proves thefe particles require force to part them, therefore they 
muft hinder both the failing and fleering motion by cohering to 
the (hip's buttocks and to each other, which prevents the proper 
«fieAs of the water upon the rudder. 

^ We 
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We had an inftance of one of the firft large fhips that we bad 
built at Archangel in my time, for the timber trade, that was of 
this conftrudtion of both bows and buttocks being over full, which, 
with a fine fair wind and weather, with ftuddingfails and all iails 
fet, could not be fteered into Liverpool, but ran on fliore againft 
all the power of the helm to fteer her, and was loft. For theie 
over full fhips, for the reafons above given, lofe both their head* 
way and fteerage to comnund them. And efpecially when they 
come into ihoal water, ^ to fwell the ground as feamea call it« 



On a Ship built by the foregoing Rules, as I recommended. 

HERE I conclude this important {\xhjc6k, with noticing the 
refult and fuccefs of my endeavours towards fixing general 
rules for the form, and proportional dimenfions, of merchant's fhips 
in general, by giving a detail of a fhip that was built for a Nephew 
of mine, Mr. William Ward, to whom I gave the manufcript 
which I had wrote upon the fubjedt : he fhewed it to his Owners, 
who approved fo much of the* remarks, hints, and propofed rules, 
as to fay they wondered that I had not publifhed them before, and 
they gave them to an ingenious Drafter of fhips, Mr. Jofeph Elliot, 
who ferved his time at the King's Yard at Deptford. He ap- 
proved of them iifcewife, and drew the draft according to them, 
being the Draftfman of Mr. John b ifher, who built this fhip in 
Liverpool, called the Hall, of 362 tons, carpenter's meafure- 
ment, for the Jamaica trade. 

I RECKON it owing to her curved main body in her length 
downwards, and bearing fair drawn run aft, as has been mentioned, 
that this fhip was fo buoyant as, when launched, to draw but 7 
feet water forward, and 8 feet aft ; and only i foot by the flern ; 
and when mafled and full rigged, with anchors at the bows, &c. 
to draw but 8 feet 6 inches forward, and 9 feet 3 inches aft ; only 
9 inches by the flern, with a clean hold. And when full loaded 
with a Jamaica cargo which was difcharged in good order, fhc 
drew but 16 feet aft, and 14 feet 9 inches forward; 15 inches by 
the flern. And all fhips fhould be built, that when launched to 
fwim no more than from 1 2 to 1 8 inches by the flern, nearly the 
fame trim as when fit for fea. 

In regard to merchant's fhips being of a proper flifFnefs, wdbich I 
look upon as the mofl important good property that can attend 

* them. 



Digitized by VnOOQ IC 



>^ 
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&em> "when built to fhift thcmfelves without ballaft, and to cany 
a cargo that is near of an equal weight, that juft .fills them full 
when loaded to their load marks, and to be fuificiently ftifF to 
bear a preffing fail by the wind upon neceflary occalions, and 
without being comparatively too labourfome at fea, I reckon then bdng !!f*a 
they are as perfect in this property as can be expedted^, therefore Pr;iP«5 
this ought to be always aimed at. 

This Ihip, though frigate built, with a waifi 4 and a half feet 
deep, and a long quarter-deck and forecaftle, went into the Grav- 
ing-Dock to be ftieathed with copper, when full rigged, witb 
top gallant yards up, and a clean hold without any ballaft : they 
then feared ihe would be two ftifF and labourfome,. which made: 
me very inquifitive about it.. But from the report <^ her pro- 
perties, which I think is from undoubted authority, ftie proves^ 
only fufficiently ftifF, and. comparatively an eafy fliip in the fea* 
And I am. further afTured that fhe ftows, carries, and fails, fteers^ 
ftays, and wares uncommonly well for fuch a full built fhip ; for 
her long main floorings are fo flat as to have only 9 inches rife at. 
her quarter breadth from the middle line, fo thnt to prevent dam- 
age to the cargo by fuch flat floorings, they thought it nec^fTary 
and fixed two lead bilge pumps, but the fhip kept fo tight in thet 
voyage that they had no opportunity to try and make a report of 
their ufefulnefs% 

On inquiring of her particular trim for failing, her commander,, 
who I always found a candid man, faid that he could preceive no- 
difference in her failing, fleering, or waring when a foot more or 
lefs by the ftern ; for in going from Kingfton,, where he difcharg- 
cd molt part of his outward boimd cargo, to the North fide of 
the Ifland, ihe was more than two feet by the ftern ; and during, 
thfi whole voyage flie ftill- retained her good properties of failings 
fteering, flaying and waring comparatively well in company witfi 
faft failing fhips outward bound. And in their paflTage home, they 
came up, and joined company, with a Liverpool fhip built for th^ 
Jamaica trade during laft war> dcfigned for a faft failing fhip to 
take or leave our enemies ; they kept company ten days, and found* 
the Hall had the advantage in failing both by the wind and. large- 
They then parted in a friendly manner, and fhe got home fouc 
days before the other.. Thefe advantageous properties here re-» 
lated, I attribute to thofe natural reafons given page 1 8; and par- 
ticularly that of the greateft prefl^'ilre of the water adling upwards* 
with its greateft power againft the lowefl curved part of her hot— 
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torn under the midfhip frame, which muft in a great meaiure aSI 
to preveut its fagging, downward, as well as a pivot, which; 
makes her turn fo eafy, and be fo ready to- fteer, ftay, or 
ware, though the lower part of the rudder goes no lower than 
within fix inches of the lower part of the keel, which was left 
to project abaft the ftempoft under the fore part of the rudder^ 
to prevent it from being unfhipped by ftriking upon the ground^ 
and ropes for getting into the heel, as I have endeavoured to get 
reprefented in the hull of the (hip, plate the ift, figure i, ia 
which Mr. Elliot, abovementioned, has added (ketches of water- 
lines, and fome frame timbers, to a fmall draft that I had got 
drawn before, intended the better to exjplaiit my ideas, for the 
befi: form and proportional dimenfions of merchant's (hips; afubjed: 
which I have been purfuing many years. 

The flanging circular bold form of this fliip. Hall's bows, 
gives her the appearance of being, and by report (he is, a lively 
dry fliip, forward, at fea, but as the fwell of the waves are kept 
off forward, they clofe in again about her gang- ways, where (he 
(hips the moft water and fpray of the fea*^ 

The tendency of this fliip to hog I think deferves particular 
notice^ I faw by the Draft that the buoyant and bearing part of 

* As this fhip, HAxtt anfwers ber defigned purpofc fo well as to give fatisfadion both to the 
omrners and crew^ it may. be well to repeat my propofed rules in figuses* that they may be the 
•after and readier underftood by infpedion. 

Extreme length* or tread, of the keel from the forefoot tethe heel at the Feet, lachcu 
after part of the fternpof! that ftands upright, .......... ^.. ^^ 

The upper part to be hollowed out with a curve for the garboard ftreak, % 
inches for every 30 feet in length to the main fraaie» to curve the Ihip's hot* 
torn in length downwards at the main fVamc, .••....... 0^ ^ 

The bottom of the keel to be made ftraight, but put upon Uooks laid with 
a concave curve, an inch for every 30 feet, to make it lie with a convex curve, 
exactly under the main tramc for an allawanoe for tlietendancy of all (hips to 
hog, ..-.-.----.-•.----...... o^ ^. 

Extreme breadth, at the main frame* one third of the length of keel, • - 30^ o». 

Depth of the hollow at Ditto from the ceiling tathe main deck» 6 tenths of 
the extreme breac'th, -.-•.-.----•. -.-...^ jg. o. 

The main frame to be between the two lower midihipfloor-timberd, T^twelfrht 
from the after part of the ftempoft, ..-....-.-... ^^i,. u^ 

The main tranfom to be 3 fourths of the main breadth, ..•.••. %%, ^ 

Height of main tranfom from the upper part of the keel at the main frame 
to the upper part of the main deck, .......•...••. 2^.. 0^. 

Rake of the ftem to be ft>rmcd fo as to admit the hudding ends of the en^ 
trance and bows to form the fame cturve as the water-line from the ftem at the 
harping towards the main frame. And this water-line at the harping at the- 
upper part of the bends or the bows> as well as for the buttocks aft, at the 
load mark, to be ft)rmed from tiie fweep of a circle of half the 3 ft>urths of 
the main breadth towards the main frame 'from the ftem and (lernpoft, which 
fweep is from ..-..--. ............ fj. ^^ 

And the bows to ftange out wkh the rake of the ftem» till they are formed 
by the fweep of a circle of half the main brcadtht at the gun-walc amidibips at 
the main framci for the reafons given. 

her 
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On a Ship built by tbc foregoing Rules. 4t 

her main body had the feme convex curve downwards as the fheer 
of her bends ; but before launching I deiired my Nephew to try, 
with a tight line, how much the bottom of her keel curved 
downwards under the midfliip frame, which he did, and found it 
but 7 eighths of an inch, inftead of 3 inches for her 90 feet keel, 
according to my propofcd rule of an inch to every 30 ^et in length 
of the tread of tlie keel ; and to try vcdth the line from a knuckle 
timber by the ftem to the taffarel rail, and make a mark upon the 
Pole fixed at the fore part of the main hatch-way, to obferve, after 
being launched afloat, if he could perceive the height and weight 
of the head and ftem, having then no bearing in the water to 
fupport them, to drop any thing ; but he could perceive none ; 
yet when put upon ftraight blocks in the Graving-Dock to be 
iheathed with copper to her light water marks, and* with wood 
fheathing to her load marks, (he appeared to me to bear harder 
upon the fore and after blocks than on thofe amidfhips% 

But it was juftly obferved that thefe trials fhould be made by 
fight, and not with lines, for they always fag downwards. I 
therefore got Mr. Elliot, the Drafts-man (before her going into 
the Graving-Dock after a feven months voyage to Jamaica, which 
muft fix the form in which her bottom fwam when afloat) to ob- 
ferve from the fame knuckle timber forward to the taflfaral rail aft, 
whilft a carpenter's rule put againft the fide of the mainmaft was 
feen exaftly in that line, and a mark made there,, when afloat, 
with a clean, hold ; and the trial was again made in the fame man- 
ner, after fhe came adry upon ftraight blocks in the Graving-Dock, 
and this mark upon the mainmaft was found an inch and half above 
the other, by the head and ftern being raifed fo much by the 
ftraight blocks, which makes it evident that her forefoot and heel 
muft fwim above an inch below the lower part of the keel under 
her main frame ; which important defedt muft be allowed to in- 
creafe, and the bad confequence attending it, in proportion to the 
hogging of the keel and main body of all fliips, as have been fo 
^ery often mentioned.. A certain proof confirming that this veflTel 
hogged, is, that when ftie came upon ftraight blocks in the Grav- 
ing-Dock,. her copper fheathing was vifibly wrinkled at her fore- 
foot and heel, and her mainmaft then funk an inch and half. 
Therefore to remedy further this defcdt of hogging, and that of 
(hipping water in the open waift which is common to all open- 
decked frigates, deferves fiirther notice and attention. All large, opendeej^ 
open,, iiee^ wafied frigates may be juftly faid not only to be weak ^aiftcdY«« 

F ui 
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fcishog,& /^ ti^f part^ which tends greatly to make them hoe:, but aUb to 

fliip much --'« ,° \ 11,11 ^^ 

water. be dangerous to a great degree when deeply loaded. On a voyage 
in 1738 to Madras and China, when our Eaft India fhips had 
open waifts, not having water to go over the Flatts in turning to 
windward down the Swin, the common track for our deep loaded 
colliers, our veflel fhipped and leaked fo much water, that it took 
all the pumps to keep her free, fo that when we got into the 
Downs, the crew protefted againft going the voyage without her 
being lightened, but, a 50 gun /hip of war being near, a fignal 
was made, and they came and took the principal ringleaders out, 
and we proceeded on the voyage. 

I WOULD recommend therefore, in all large frigates, to allow 

breadth enough to build them with a fiufh-deck, what they now 

call three deckers, which has many great advantages attending it. 

AFiufli ^* This affords great and good accommodations for the crew, and 

tocck at- makes it fo eafy for them to run quite fore and aft upon it, that 

wiV ma- they can work and manage the fhip much eaiier and readier by it. 

nyadvan-2. When deep loaded, it prevents thofe heavy v^raves of water 
being lodged upon deck, where the quick work is commonly leaky, 
as abov€ mentioned, and thus may lave a fliip from foundering. 
3. It fills up that weak and low part of the waift amidfliips, as 
may be obferved in the frigates waijft, plate I. figure i, and the 
flu£h-deck going over it, ftrengthens the whole frame of the Ihip, 
fo that, like a ftring to a bow, it helps greatly to prevent the fhip's 
hogging ; and to do this more effeftually I would reconunend the 
prefent pradtice of building our Eaft Indiamen in London, which 
I reckon are the beft and compleateft merchant's fliips in the 
world. They put a good chock lengthways upon the upper part of 
the keel between every floor timber within an inch of their height, 
and clip all the floor timbers, with the kelfon as they term it. 
And with the curve downward as recommended will certainly add 
great ftrength to a fhips bottom. 

This bad property of the Ship Hall (hipping water at her 
gangways, was cured by laying a fpar deck upon her, though left 
room to flow a large long boat on the main deck, which made 
her anfwer fo well for that trade, that the fame Ownery, built 
another fhip upon the fame principles with a flufh-deck fore and 
aft, with a pretty long quarter deck above ; for the cabin and 
fleerage in a plain manner for the fame trade, but without the 
ornaments of carved works for a figure head and quarter galleries, 

&c^ 



Digitized by 



Google 



On Ships built by the foregoing Rules. 43 

&c. but only a knee head for the fupport of the bowfprit, and 
called her the Elizabeth. 

I think it neceflary to reniark here, that in building this fliip, 
that my rule to form the bottom and keel with a covex curve 
downward in her length was flxiftly adered to, (as recommended 
for the building the fhip Hall.) And it gave me great pleafure, 
that after her firft voyage they put her in the Graving- Dock upon 
ftraight blocks, to look at her bottom where I obfcrved flie re- 
tained what I call the neceffary curve of her bottom and keel un- 
altered, that when flxe came adry, they put what may be called 
thin wedges under her keel, fore and aft, to fupport the curve 
whilft in the Dock, as fhe retained it, though they had flowed 
both her fteerage and cabin full of Sugar and Rum, which I 
thought would have altered this curve of her bottom, which I 
reckon contributes greatly to give fhips the moft important good 
properties,' adding to their ftrength, flowing, failing, fleering, 
flaying, and wearing. Therefore I think no pains or cxpence 
fhould be fpared to try the befl rules that are the mofl likely to 
make the iafefl, dry, wholefomefl, and mofl profitable fhips for 
fea fervice. 

Not finding fufficient room to reprefent my ideas for rules to 
form merchant's fhips hulls from that drawn by my friend 
Thomas Mitchel, Efq. at the top of plate the firfl. I got 
Mr. Elliot, to draw the frnall Drafts of the Ship Hall,, as par- 
ticularly difcribed page 38, and put at the bottom of plate 
the firfl. But thofe Sxips cfefigned for three deck frigates, will 
require either her miain deck laid lower^ or fbmc more breadth to 
anfwer carrying guns. 

The very hard trials thefe two fhips have met with, and the 
very extraordinary manner they have bore them, fully confirms me 
of the very great benefit and advantage their curved bottoms in 
their length has been to them. Therefore no pains or expence 
fhould be fpared to give this form a fair trial, for I am thoroughly 
convinced that it contributes very greatly to preferve them from 
damage, both a ground and a float. 

The Ship Elizabeth, happened to meet with a great mif- 
fortijne fuU loaded with rum and fugar from Jamaica, in coming 
into our docks with a falling tide, grounded upon a narrow fhoal 
ridge, with her midfhip and main body obliquely upon it, when 
deeper water at both ends, fhe healed off toward the main deep on 
her beam ends^ and laid a long time quite a dry^ fir ining fo much 

F 2 that 
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that they was obliged to nail hides over the weather iide of her 
bottom, and had very hard work to get her floated to the quay to 
difcharge her, and in the repairing dock found a great many of her 
futtocks and one flooring broke, yet the curved part of her main 
body retained its curve, though both ends had ftraightened &> thai 
the keel lay fair upon ftraight blocks. And I reckon if fhe had 
been built with a ftraight floor upon ftraight blocks as the conmion 
practice is, her back would have been broke fo as to increafe gieady 
the expence of her repairs* 

Th£ Ship Hall, this laft time at Jamaica, in opder to increafe 
her freight home, after flowing her hold and middle deck ftiU of 
fugar and rum, flowed her main deck full from the fore part of 
the fleerage to the fore part of the fore hatch-way, whkrh con- 
fequently lying fo high above water raifed the center of gravity, 
and made her both deeper and cranker than (he ought to have 
been, and in great danger of fagging the curved part of her 
main body downward to open the buts as often before mentioned 
to make her leaky, but I reckon that the prefCare of the water 
upward againfl itj^ not only kept her tight but bore this ex« 
trordinary weight, that when flie was difcharged, they found had 
broke all the hold flanchions from the after part of the main hatch- 
way, to the fore part of the fore hatch- way ; and two of the hold 
beams of the lower deck that was reckoned to be fettled near fix 
inches in the middle, and all the flanchions and two of the beams 
of the main or middle deck broke, &c. which feems to have 
occurred to thofe two {hips ; to confirm, and prove the flrength of 
the principle of thefo curved bottonos^ and the advantages attending; 
them both a ground and a float. 



On fixing a Ship's Form-Gage to regulate her flowage hy. 

ALL fliips of any confequencc are built with flanchions fixed 
from the kelfon to the middle of all the lower deck beams 
fore and aft, in order to fupport them in their exadl regular hcigiit, 
as well as the whole firame of the fhip in the regular form ia 
which £he was built upon the flocks. Yet, notwithflanding thcfe 
flanchions, the important and dcflruftive laAs which have been 
related, prove from experience, that our (hip's bottoms hitherto, 
by the preflfure of water and improper flowage, have generally 
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l)een hogged upwards, or fagged downwards, and moft about the 
xnidihip frame or main body of the fhip, which is commonly about the 
fore part of the main hatch'-way, which naturally makes it the only 
4ind beft place to fix the fhip's Form- Gage, where either the hogg- 
ing, or fagging of her bottom may be obferved and feen fooneft 
and beft, to regulate the ftowage of heavy materials to the greateft 
advantage, fo as to keep her bottom nearly in the fame form in 
which fhe was built. 

Therefore, to fix the Form-Gage to the beft advantage, I 
would recommend the ftanchions under the lower deck beam at the 
fore part of the main hatch-way to be fixed a little ihorter than the 
reft, fo as to have about a quarter of an inch play at the tenon, or, 
as it is called, the tennent, at the top ; and the Gage to be nailed, 
or fcrewed faft, to the top of the after fide of the ftanchion, made 
of a piece of flat iron about half an inch broad, and a quarter 
thick, and bent fo that it may rife and fall with the fhip's bottom 
and ftanchion freely, up or down, in a fmall groove made for it 
perpendicular in the after part of the beam to about half an inch 
above the upper end of the Gage, to fave it from being hurt by 
any thing going up or down the hatch- way ; and this after part of 
the Gage to be graduated, and marked, with a file or cold chiiTel 
into inches, halves, quarters and eighths of inx:hes, like a car* 
pcnter's rule, for a ftandard nurk o. L ii. iii. iiii. inches upwards 
to the top of the Gage, and one inch downwards below the 
ftandard mark, and a fmall thin plate of iron, fuppofe three inches 
long, and half an inch broad, let it fair with the beam, and fcrewed 
to it with what is called wood fcrews, right acrofs with the upper 
edge, exa<ftly even with the ftandard mark of the Form-Qage 
when the ftiip is upon the ftocks ; and when ftie is launched, I do 
not in the leaft doubt but that the upward preflure of the water 
will a<a upon the bottom inftantly, and caufe the ftandard mark of 
the Form-Gage to rife above the crofs plate, and thus point out 
plainly the quantity of ballaft or materials which is required to be 
ftowed in the- bottom of the main body of the ftiip to coimter-adt 
this upward preflure, and to bring the Gage and bottom to its 
jftandard form place, to prevent the tendency to hog the bottom ; 
which is neceflfary even tnough a fliip is defigned to be laid by for 
a time. 

So that it appears to me that if this cheap, eafy, finiple method, 
was fairly tried and duly attended to, as the ftandard mark of the . 
Gage riles and falls with the prevailing preflfure, either to hog or 

fag 
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fag the (hips bottom, it would certainly be a guide to point out 
how ballaft, heavy cargoes, or materials ought to be trimmed, or 
flowed, more or lefs fore and aft, higher or lower amidftiips in 
the main body of the fhip ; as will be more particularly recom- 
mended hereafter, when treating of (lowing and trimming of ihips 
to the grcateft poflible advantage for fafety and failing. 

And thus by the help of this Form-Gage, we n>ay hope, not 
only to avoid fuch deftrudlive and fatal confequences as often attend 
bad ftowage ; but to anfwer the important purpofe by good 
ftowage, to keep (hips' bottoms nearly in the form in which they 
were built, as has been obferved, which be(ides all other advantages 
above mentioned, will contribute greatly to make them wear much 
longer, ftrong and tight (liips. And the Hall breaking the 
flrantions on her middle . deck, (hows a Form-Gage is wanting oa 
the top of that (lantion as above mentioned,. 



On HAUSE- HOLES. 

TH E many difadvantages I have feen to attend haufe-holes 
being too £naU, makes me think it requi(ite to mention 
here, that it is abfolutely nece(rary that all haufe-holes (hould be 
made big enough at firft; to admit the (liip's cables^ when fpliced 
with a j^ort fplice, to go freely through them. 



On fixing the RUDDER. 

AS the management of all failing ve(rels, may be (aid to de- 
pend entirely upon the rudder, to (leer, (lay, and ware 
them, therefore the utmod attention is required to have it (ixed by 
the beft rules which have been found from experience tamake it 
anfwer its important purpofes to the greated po(rible advantage,, 
and not at random as (hips and ve(rels may happen to di(Fer in their 
breadth abaft, or have more or lefs room for the helm to be put 
over to make the rudder to traverfe to a greater or lefs angle frona 
the diredlion of the keel, by which principle it adls to manage tlic 
(hip as occafion may require. Therefore here I think it nece(rary 
to remark^ that the power of the helm to manage the (hip depend^ 

more 
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xnof e on her head- way through the water, than on any great angle 
it can be put to. For when a fliip has no head-way, the greateft 
angle the helm can be put to has no efFed; upon her ; nor when ihc 
gets head- way with the helm amidfhips, it does not adt with any 
power, till it is put to an angle from the direction of the keel ; 
then it is that the rudder begins to aft, as what is commonly 
called a ftop-water, but, more properly, may be called a flop- way, 
hy the water adling againft either fide of the rudder that is put over, 
to turn the fhip's ftern the other way, in the diredlion of the tiller, 
to fleer and diredl her head, as occafion may require. And in 
proportion as the helm is put over from the diredlion of the keel, 
the rudder flops the fhips head way through the water, and it is 
well known that no velTel will flay that does not keep her head- 
way till fhe brings the wind right a head. Yet I have feen in 
boats, and vefTels of 40 tons and upwards, where the rudder and 
tiller admitted of it, ignorant people put the helm almofl right 
atliwart >the flern in flays, which tends more to flop the vefl^el's 
head- way through the water, than to bring her head round againfl 
the wind and waves from one tack to the other, thinking they 
cannot give the veffel too much helm in flays, and not confidering 
that when the helm his put right athwart the flern at a right 
angle with the keel, the rudder then a<9:s only to flop the vefl^el's 
way, without any power to turn the flern to fleer her, which 
proves how neceffary it is to have the rudder fixed by the befl rules 
to prevent fuch bad pradlice. 

On enquiring what was thought to be the befl angle for failing 
vefTel's rudders to be fixed to traverfe to, I was told by my friend 
Mr. Henry Bird, (a great fhip-builder at the Greenland Dock> 
London,) that 33 degrees, or 3 points of the compafs, had been 
long the mofl approved practice. But many people argued that 
45 degrees, or 4 points of' the compafs, would anfwer the purpofc 
better, which made me try experiments with a well formed model 
of a fhip in a ciflern of water within doors, with her rudder fixed 
and marked to traverfe to 4 points of the compafs. She was 
pufhed right forward with equal power in one line of diredlion 
through the water, firfl with the helm amidfhips, then altered to 
a point of the compafs each trial to 4 points ; but flie made a lefs ' 
fweep and fhortened her dHlance through the water each point the 
helm was put over, fo that fhe went much farther with the helm 
amidfhips before fhe flopped, than with the helm fixed at 4 points. 
But to have it further confirmed that 33 degrees is a fufficient angle 

for 
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for the rudder to traverfe to, having the management of our three 
long Graving-Docks at Liverpool, where we have in common ib 
or 1 2 (hips at a time repairing and cleaning, I took the opportunity 
with a bevel to try the traverfe of many fliips rudders, Dutch as 
well as Englifh, both full for burden, and fharp for failing, and 
found none to traverfe 33 degrees, but moftly about 30 degrees^ 
and feveral about 28 degrees, and have often obferved fmall veffels 
that had long tillers came over the top of their round-houfes which 
could not traverfe above 20 degrees. From thefe remarks I think 
we may draw a conclufion, that 33 degrees is a fufEcienr angle for 
the rudder to traverfe to, and ought to be fixed for the beft rule. 
And the beveling of the fore part of the rudder and its bands 
fhould all be made to admit of that angle, which may give the 
utmoft power to the helm to govern the fhip to the greateft ad- 
vantage on important occafions, becaufe the fafety of the whole 
often depends upon it. 

The rudder of the above mentioned (hip. Hall, was tried 
and found fixed at this angle, with three inches of the main and 
three of the falfe keel, (fix inches in all) going under the fi^re part 
of it, as before related. 

Therefore, by what ever method a (hip is defigned to be 
fteerfed, flops fhould be put to prevent thoughtlefs people, as^ 
abovementioned, from flraining things to put the helm further 
over than 33 degrees, or 3 points of the compafs. And as fhips: 
are fometimes lofl, by lofing their fleerage in narrow channels, 
from having their rudders unfhipped by flriking upon the ground,, 
I thought it fair to relate an inftance we had at Liverpool of a 
fhip being lofl by the lofs of her flieerage, though her rudder was^ 
hung in the manner difcribed in. the firfl Edition, page 17, as 
praftifed at Parkgate, near Cheflcr, with eyes in the bands of the 
rudder, as well as thofe on the flernpofl:, with a long iron bolt to- 
go through them, which permitted the rudder to rife about 2a 
inches when flriking upon the ground. This fhip, coming inta 
Liverpool too earlv of the tide, flruck upon the Bar and beat over 
it, but got fo much damage that fhe filled with water ; the rudder^ 
as expeded, did rife in flriking without unfhipping, but bent the 
long iron bolt crooked into bights, fo that it would not traverfe to. 
fleer the fhip on fhore in the river, when fhc might have been 
faved, but fhe was drove above the town in deep water, and totally 
lofl. 

This 
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This inAancc, I think, is a fufScicnt proof that this Parkgate 
Uiethod of banging the rudder did not anfwer the defigned purpofe, 
and that it is therefore beft to continue the common pradice to 
Jbang them with what I would Call rudder-bands, whether made of 
iron or brafs; with eye-bands upon the fternpoft, and pointed 
bands upon the rudder, (a name more proper than that obfcene one 
we commiD.nly give them,) and to prevent the rudder as much a$ 
poffible from unfliipping by ftriking upon the ground. I would 
pot only recommend it to be well wood locked, but alfo not to be 
4nade fo long, and to go fo low, as to be in the fame Une with the 
lower part of the keel, as cuflomary ; for it (hould be confidered, 
that (hips commonly fwim by the flern, and that, in a rough fea» 
it is with the Tcending motion that they ftrike the ground aft firft, 
and thje after part of the rudder, being loweft, muft naturally in 
proportion be the firft part that ftrikes hardeft, which unfliips or 
breaks it. Therefore the fore part of the lower part of tlie rtidder 
(hould go no lower than within 6 inches of the lower part of the 
keel, and the after part than within 8 or 10 inches i and the after 
|>art of the keel ought to projeft about 6 inches under the fore part 
of the rudder, and to be rounded at the after end : the having an 
iron ftrap juft before this projed:ing part of the keel will ftrengthen 
it, and be a guard to prevent the rudder from being unfhipped. 
This I have feen pui in pra<Slice with a common fized rudder, and, 
by the commander's report^ the fliip fleered very well, and kept 
4"opes from getting into the heel. — I have obforved a common 
prudlice in many fhips, in order to mend their fteerage, of making 
their rudders broader : inftead of ufing a folid piece of light wood, 
they have two battens nailed on each fide of the flat part of the 
»back of the rudder, not confidering that the extent of the flat of 
the after part of thefe battens, and the great vacuity between them, 
makes the fhip tow a proportional quantity of eddied water after 
her, and the particles of water being known to have both at- 
tractive and cohefive properties that require force to part them, they 
fnufl therefore naturally retard proportionally both the fhips failing 
iand fleering; and cfpecially, when the helm is hard over either 
way, they mufl hinder her flern from turning in the direction of 
the rudder to turn her head as occafion may require. Therefore 
when a fliip requires her rudder to be made broader to mend her 
fleerage, I would recommend to ufe a folid piece of light fir, 
which is much lighter than water, and the after part to be rounded 
to a half circle, as the back of all rudders ought to be, which ad- 

G mits 
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mits the particles of water to clofe on each fide to the middle^ 
wafliing the others off from the back of the rudder, which muft 
help both the failing and fleering of a fliip. And the cut- water 
fliould be rounded in the fame manner. — 1 o prevent the fhoulders 
of the pointed bands upon the rudder froni rubbing upon thj eye 
bands upon the fternpoft, which makes the helm traverie hard, 
inftead of what 1 call a blind band upon the flempofl, 1 have (ecn 
put in pradtice a more fmiple method of only a half rounded piece 
of iron about eighth inches long, one and an half broad and thicKeft 
at the top, and one inch below, with two nail holes, the flat part 
to be let into the llernpoft about half an inch, to Aand perpendi- 
cular, for the upper pointed band on the rudder to rcfl upon the 
upper end of it, which will keep the fhoulders from rubbing, 
equal to a blind band. And i cannot help thinking, that if there 
was a flat iron bar with holes to fallen it with ritnk woou fcrews, 
it formed to fit to the fore part of the projecting part of the keel, 
as mentioned for the (hip Hall. And rcprcleiitjd in plate the 
12th, to form an idea ot the make fliift rudder. And I would 
further recommend that the lower pointed band of the complete 
radder, might be fixed fo low, that its point might tuin as a pivot 
upon it in conjun(5tion with the upper band as above mentioned, 
and I would have it formed to be let in even with the wood, and 
to reach four or five feet forward under the falfe keel to prelerve 
it from being beat off. iind this lower band of the rudder fo 
much lower than common, will greatly ftrengthen its bottom from 
being hurt by ftriking aft. 



On M A S T S • and YARDS. 

I PROFESS myfelf an advocate for as t<;unt lower mafts as can 
be well fupportcd on end, and fhort yaras, from the example 
ot (hips in the coal and timber trades to London, and from the 
experience I have had of (hips failing fafler upon a wind from 
Ihortnening their yards, which n uft cafe them by making every 
thing lighter, in proportion as the yards are fhorter. Even the 
expence is lefs at firft fitting out, and to the fhip and every thing 
aloft in wear and tear afterwards, and in luiling her with fev/cr 
hands. 

Ali, marts which are to be made from crooked poles, fhould be 
made and fitted to fland with the back aft, that is with the pro- 
jecting 
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jc<5ting or Crooked ends forward, which will make them ftand up- 
right without that great ftrefs upon the ftays, which muft ad: 
againft all the other rigging, to prevent the mafts' heads from rak- 
ing too' much aft, which is moft commonly the cafe. And when 
lower mafts are obliged to be made from fquare balks which are 
not thick enough to make them, proportionally round, to take only 
a little of the four corners off is fufficient for the lower maft, 
where neceflity requires to make the moft ftrength froni a finglc 
balk. 

Thr method we now pradice of having few blocks,, and little 
tophamper aloft, for eafe and neatnefs, is certainly right, and 
fhould he purfued as far as it can be with fafety ; but I would ad- 
vife, not to carry this faihion to an extreme,, by having too many 
fhave holes cut in the nufts' heads,, for I have known many top- 
mafts break in the place of the ihave holes, under the rigging. 

A TOPGALLANTMAST going up and down abaft the topmafts^ 
as I have fomid from experience* anfwers many good purpofes in a 
cruifmg fhip, and is a great advantage to a fhip that muft often 
turn to windward, as they may be ftruck, and kept clofe ftruck 
occafionally, with the whole topfails trip, as reprcfented plate the. 
zd. figure i*. 



On SHIPS' SAILS. 

TH E iquare fails, fuitable to taunt mafts and fhort yards> as^ 
here recommended, will be in proportion, deep and narrow, 
which will trim and ftand. much fairer upon a ^ind, than if they 
were fhallow and broader ; and, if the ihip's employ require it, 
will admit of larger ftayfails ; fuch ftayfails as are now made with 
judgment, not to hoijft toa high at the back of the fquare fails, to 
, fhake the wind out of them, but which permit all the fails to ftand 
to great advantage, clear of each other, as may be fccn in the front 
plate, where the ftiip is reprefented in a light breeze failing clofe 

by the wind. . Narrow- 

To endeavour to make a fhip fail by the wind, and turn well to 1^^^^^ 
windward, deferves the greateft regard, becaufe fafety, as well as fails re- 
many other great benefits,, depend upon it^ The good efFefts of ^^"^"*^ 
deep and narrow fquarefails, cannot be better recommended as 
anfwering this purpofe, than by the performance of fliips in the 
coal and timber trades to London, though the defigned properties 
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in building and ifitting thefe fliips^ trc feurden at a imall draft dt 
xvatcr, to take and bear the ground weD, and to fafl with few 
hands, and Kttk balkft; yet thefe iQiips perform fo well at fea^ 
that government often makes choke of tiietn for fliore (hips, in At 
moft diftant naval expeditions; and in narrow channels among 
3fhoals, and in turning to windward kt narrow rivers, there are no 
(hips of equal burden can match them, which I attribute a great 
deal, to their deep narrow fquarefails, which may be preceivcd to 
trim fo flat and fair, upon a wind, that all the canvafs ftands foil, 
iat a proper angle from the dire<ftion of the keel, fo that the wind 
goes freely off frojn the lee leech of thefe fails, without being much 
altered in its diredlion from one fail to the back of the next, which 
Is not the cafe, when a (hip's fquarefails are fo broad as to overlap 
each other much, one fail then fhakes the next to it, and they ex- 
tend fo far to leeward, that the lee fheets make the after part of the 
canvafs, or lee leeches, ftand rather as fo much back fail to ftop 
the fliip's way, or only to prefs the fhip's fide down and to leeward,, 
which is the effcdl of all the canvafs in a fhip's {ails, when it does 
not ftand at a proper angle with the diredion of the keel, wben. 
a fliip is failing clofe by the wind. Where a deal of canvafs is 
wanted, to fail faft large, the narrow deep fquarefails have in 
height, what they want in breadth ; and the flying fails, including 
the topgallantfails as fuch, being all of lighter canvafs, may be 
made as large as things will admit of, to anfwer this purpofe in 
little winds; and when it comes to blow fo ftrong, that thefe flying 
fails cannot be carried, then the ftanding fquatdails wiH be found 
broad enoughs 

t HAD the yards of a frigate-built flap fliortened fo much, and 
the mainfail made in proportion fo narrow,, that the maintack wa& 
hauled down through iron-bound blocks which hooked toeye-bolts^ 

F r t cVb ^^^^^^ board, fixed for that purpc^e, and which made the iail to 

toVand as ftand much better, and work much eafier than when at tiie chcftrcc 

ftrtowbd^thout board. 

toaiotacks The foretacks of all fliips ihould be made to ftand By bumkirts^. 
or at the cat -heads, &c. as far to windward as the maintacks, by 
which I have experienced, the forefails will ftand as near or nearer 
the wind, than the mainlkil will when trimmed at the fame angle*. 
For the fame reafons, a collier's foretopfail ftands upon a wind. 
without a bowline, as the wind afts upon the head fails, without 
being turned more aft from one fail to the other abaft it. 

I HAVfr 
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I IT AVE ttiketi the angles the i^rindpai ftife ftand «*, fro)n ti^ ^hc angi« 
£re£ti(xi of the keel, on board of a fbip, and of a floop, as they at' whe^n 
hsLVe been turning to vnndward with a phafant breeees the flup's ^^^ward 
mainfall and jRH-e^iU with their topfails and tQ{>gallant ^ails above 
them trimmed, and flood at three points of the compafi^ which 
was at juft half the angle the flup ftenix!a'd from the diredtion of 
Ae wind, which was. at fist points upon each tisick, but the crofs^ 
jackyard at the fame time required to be braced up to two points,, 
and the inizentoplailyiLrd to a pbint and a half, fo that the plain or 
body of the mizentopfail ftood at a point and three quarters> or 
ig degrees ; the mizen Aood at about a point and a half or 17^ 
degrees,, and. the ftayfails between the mails, ftood at about the 
fame angle, 17 degrees,, when drawing full, and by the wind*. 
The floop ftemm^d at five pointis of the compafs from the diredion 
of the wind> whefn her ttiainfaiU forefiiiU and jib ftood at about 
half that angle,, or two points and a. half from the diredioa of the: 
keel upon each tack. 

In fhips deftgned to cary many fmall fails in litde winds, I have 
had the experience of turning to windward with joefedual fails, setting 
fet in a fimple eafy manner, and had them drawn, when in- real ?J*"y ^^^ 
practice at fea, and they were as reprefented in the front plate, manner.^ 
fieifides two jibs, fbretopmaftftayfaiU fpritfail and fpritfailtopfail, 
which are known to fland very well upon a wind, we had a fore- 
flayfail ftood very wdl by our foremaft ftanding well aft> and the^ 
fbretack well to windward, as before recommended; and by hav- 
ing two fheaves in each truck, at our k)ng topgallant maftfe' heads^ 
we hoifted the topgallant royals up to the trucks by the fheaves 
on one fide, and the main and midKen fpindle ftayfails by the fheaves 
en the other fide of the ttucks, at the main and miasen topgallant-^ 
mafts heads, we fet a gafF topfail with, a light yard flung by the 
thirds^ hoifted uj) through a block at the aftef part of the cap at 
the mizentopmefthead, the tack hauled down on the weather fide, 
tt) the after corners of the mizen top, and tfee ftieet to the gaff end* 
This fail was eafier managed, and ftood more to advantage, thaa. 
when fet With a cumberfome heavy gaff, rigged at the mizentop* 
ftiaft head for that pm-pofe^ We fet a large driver with a light- 
pole for a boom, with two tail blocks at the fmalJ, or outer end,^ 
which we run out aft on either fide, and laiiied it to the rail, fb 
Aat the blocks on the outer end ftood right aft, facing the middle 
©f the ftern, upon either tack, the driver flung by the diird of the 
yard, like a lag-fail, hoifted within about fow feet c£ tfee end of 
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the mlzcn gafF, which was about three feet longer than ihc tnizca 
required it, on account of this fail : the tack hauled down to the 
weather quarter piece on either tack, and the flieet to the block 
amitilhips, with a bowline hauled to the mizen maft, which made 
the fail ftand fair upon a wind, at an angle of about a point and an 
half, or 1 6 degrees from the diredlion of the keel ; we fet a fore- 
topmaft ftuddingfail for a wateriail, the yard flung by the third, 
hauled out to the other tail block at the driver boom end, with the 
ftraight leech or the fheet clue uppernioft, and made faft to the 
weather corner of the ftern rail, and the lower clue had two fhcets- 
or lines led into the aftermoft gunport or fcupper in the waift oa 
each fide, fo that in tacking when the wind was near ahead, we 
fhifted the fore part of thefe fails to the weather fide, which 
trimmed them ready for the other tack, by which means they pre- 
vented the fhip from falling too much off, and had good efFedt 
upon her failing in a light breeze of wind. But when it came to^ 
blow frefli, the wind, refledted from the mizen„ fhook the driver 
fo much that we took it in when failing clofe by the wind,, and 
when we rigged in the boom^ it lay fiiug fore and aft on one fide^ 
ftopp'd to the rail, and was much more out of the way than a 
cumberfome heavy yard,, which is often ufed for a driver boom,, 
and which, lying acrofs, is inconvenientj^ and holds wind whea 
the flrip is failing clofe hauled* and can only ferv^ to £bt the fail to 
advantage, when failing with the wind quartering^ or before it» 
But I mufl own the late improvement of the long boom mizen^ 
greatly furpafies the driver failing upon a wind. 
On failing ^^ failing any thing from the wind, to right before it, we eafily 
large with fliiftcd our driver boom to different parts of the fiern, and by the 
many ai s. j^^^j fopes at the hcaviefl end within board, trimmed it as the wind 
required, fo as to make the driver and water-fail ftand as fair and as 
&r, or farther, out from the fhip, as could be done by a yard 
acrofs for a boom, as abovementioned.- We &t topgallant fludding 
fails, without troublefbme and comberfome booms on the topfail 
yards,, by having thimbles fixed at the outer end of the topmafl 
fhidding fail yards,, we kept the tacks reeved and both ends made 
fafl to the inner yard-arm, fb that they could be come at from the 
topfail yard*arm to bend the tack and haul it out, which fpread 
the fails and made them fland very well, and fhewed with the dri- 
ver and water-fail as in plate the ifl, where the fhip is reprefented 
failing with all fails fet, with, the wind quartering. But I muft 
own we were obliged to flop the inner yard-arm of the topmaft 

ftudding 
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ftudding fail, with the outer gaH^et of the topfail yard-arm, when 
the fail was fet abaft the topfail, to prevent the outer yard-arm 
from flying forward. 

It is faid that we have fliips that will bear and carry fail fo as to 
get to windward, or keep clear of a be-lhore, as long as canvafs 
will ftand. In fuch a cafe fafety muft often depend upon the fails, 
therefore the method of making them fhould have ail the ftrength satig hoxr 
that can be given to prevent their fplitting in times of danger. ftrcngthcn 

- It would contribute greatly to make canvafs ftand a ftorm, and making. ^ 
wear much longer, if the fails were made with roband, grommet> 
^nd point holes, in the middle of every feam, and about half an 
inch lower down in the faij^ than thofe holes that are found 
neceflary to be between the fcams, and which fall in the finglc 
part of the canvafs. By this method the greateft ftrain will be 
upon the feams, which are the ftrongeft parts of a fail, and will 
bear a greater ftrefs than they will by the prefent pradlife of making 
all the above holes in the fingle part of the canvafs, clear of the 
feams, which is done to avoid as 1 fuppofe, cutting and fewing 
through fo many folds of canvafs ; for there is now made about the 
fdme quantity of holes as I would wifh to recommend here, that 
is, a hole in each feam and one midway between, which is enough 
for any fail, and for the fail that reefs by the foot, a point hole in 
each feam is found fufficient. 

I HAVE tried to manage the fails in a crufing veflel, and in cod- 
fmacks when fifhing, with robands and points in the feamed parts 
of the fails only, in order to reef and. unreef them with more ex- 
pedition, and lay the more ftrefs where the principal ftrength of 
the fails lay, but found from expc:ri£nce that it requires robands 
and points in the middle part of each cloth, to confine the fails 
cleverly to the yards and gaffs ; therefore the holes that are made 
in the fingle part of the canvafs ought to be a little higher up in 
the fail, that the principal ftrefs may be upon the feams which I 
reckon is about three times as ftrong as the fingle. part of the can- 
vafs. When the fail is feam-pricked, as all the foul weather fails 
t)ught to be, in a zigzag or ferpentine manner, as foon as they are 
ftretched a little by wear, if the fails are not confined to the yard, 
ftays and gafi^s, more by the feamed piirt of the fail than by the 
fingle canvafs, the weight of the feams will contribute to fplit and 
wear out the fingle canvafs much fooner, efpecially when the fails 
flap hard in gales of wind, or when obliged to carry fail in little 
wind with a great rolling fea. 

• , Instead 
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Insteaix of cutting tlobsfe holes tkrough fo. maoy folds of cml<^ 
vafs at rAnck)m v/ith a knifes I t^e the liberty to recommend to 
have a round hollow tool or gouge with a maJUet^ and a block 
apon the knees, for the purpofc of cutting the holes more re- 
gular. But it is in this as in other propof;:^! inaprovcments- It ht 
difficult to get people out of the common pradlice, and fom« 
tradefmen have fuch contracted notions, and not alhamed to £ty it« 
that the ftrength of work is thed^rcay of trade. Bat in all thing« 
belonging to. ihipping encourages trade in general amongft u&. 
And 1 would have all well paid for ufeful improvements 
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On RIGGING and ROPES. 

'E (hOuld avoid all unueceffary rigging, as well as blocks, 
for every thing that the wind blows upon, about a (hip, 
which does not iland in the place of direction with the iails, is a 
itopes a- hindrance to the fhip's failing upon a wind, therefore the running 
hwhcs to ^^S^^£ ^o^d not go double, where fingle will anfwer the purpofe. 
be caWc The clofe net-work with bobs, which I have feen hanging under 
^^^ the fore part of fhips' tops is ufelefs tophamper and crow feet 
there, and in my opinion, does more harm than good. 

J WOULD advife to have all ropes above fix inches round, to be 
. cable (or double) Iaid» that is with nine flrands., inftead of three^ 
with the fame number of yarns ; for reafbn as well as experience 
teaches us, that in all fingle or fhroud-laid ropes with three flrands 
only, and above fix inches round, the out- fide yarns in each 
ilrand are ftrained in making the rope hard enough, by being 
worm'd or twifted round at £o great a diftance from the centre, 
that the yarns about the middle of the ftrands are by that means 
made to be flack, ib that before they come to bear a ilrain, the 
out fide yarns mufi: be broke. That this is a fadt may be preceived 
when opening a ftrand of a large fhroud-laid rope ; one fees therp 
the infide yarns are drawn up flack when the outfide yarns are worn 
out and broke ; for which reafon I would recommend the ftanding 
rigging, above fix inches, to be cable-laid^ with the fame quantity 
of yarns, which will be fl:ronger than the fliroud-laid rope, in pro^ 
portion, as all the yarns lie in a ftraighter direction with the length 
of the rope, confequently, they all bear the mpre equally a part of 
the Arain* 

2 HAVE 
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I HAVE tried the ftrength of a number of threads together, ' 
made faft to a Icale beam, i ft, laid in a ftraight diredlion, without 
any twift, like to a fclvage; 2d, the fame number moderately 
twifted; 3d, an equal quantity twifted more, and I found from 
repeated experiments, that thofe with the moderate twift, bore the 
greateft weight before they broke, and that a number of threads 
joined to gether will not bear a proportional weight to one of them 
fingly, that is, ten threads comes a great way ftiort of bearing ten 
times the weight that one thread bore fingly, and hence I conclude^ 
the cafe is the fame with a rope and one of its yarns. 



Hints for Supporting Ships Marts with Eye-bolt Chains^ inftead 
of Hemp-rope for the ftanding Rigging, 

' I "^HE very great ftrain I have feen eye-bolts bear on board 
J[ fliips, makes me . think that their mafts may be fupported 
by eye-bolt chains to great advantage, inftead of rope which it 
now grown very dear in proportion to iron. 

ExPEREMENTS might be eafily tried to confirm or, confute this 
opinion, by taking, fuppofe three fathoms of fhrowd rope, and 
make three fathoms ot eye-bolt chain, made of fuch tough iron 
as the whale harpoons are made from the fame weight as the rope, 
fuppofe the links of the chain to be two or three feet long, ac- 
cording to the fize of the fliip, the longer they are made, the 
lighter the flirowds and ftays will be, bend them together and try 
with fufficient power, which ftretches moft and breaks firft the 
rope or the chain. 

If the chain gains the preference in lightnefs and fkength 
without ftretching, I would recommend an iron plate, fuppofe 
half an inch thick, or more according to the fize of the fliip, to 
be worked together fo as to lie fair and flat, juft broad enough to 
cover exadtly the upper four fquare part of the threftle- trees that 
cxaiflly fit the maft heads, with four holes to be bolted there, 
and long enough to be bent downwards on each fide pointing to 
the dead eyes below, with holes big-enough that the upper link 
of each flirowd may be hooked to and moufed, and one hole on 
each fide above them at the fore parts of the plates for long links 
for the collars of the ftays to be hooked to and moufed, as reprefented 
in plate I2th, drawn from a model which I got made, and rigged 
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her lower mafts with wire links and thread lanyards, fet up the 
Ihrowds and ftays to their proper tightnefs, for the opinion of 
profclTional men, who allowed that fliip's iron futtock plates would 
wear them out, and no doubt but a fet of this ftanding rigging 
would do the fame, if it was found from fair trial to anfwer its 
purpofe. And iis to preventer and ftay-fail-ftays they may be of 
rope and go under thefe ftays as ufual. 

Thcfe hints I cannot help thinking deierve the confideratioir of 
profeluonal gentlcm^^n that have power in our incomparible Royal 
Navy, where fuch experiments ftiould be firft tried to bring them 
into ufe, for I reckon they would be proof againft the fire of fmali 
Ihot, and if broke by large fhot, having fpare efles made for links, 
the damage might be foon repaired, and might be contrived to 
make them condu<ftors of lighting from the maft heads into the 
water alongfide. 

If this hint ever meets with approbation powerful enough to give a 
fair trial, I would recommend to prevent the iron links frcxn ruft- 
ing, and feeling too cold in very cold weather for the hands going 
up and down the fhrowds ; to have the links well tarred and ferved 
over with fpunyarn, or fowed over with tanned horfe-hide, &c. 



On stowing and TRIMMING a SHIP. 

A SHIP'S failing, fleering, ftaying and waring, and being lively 
and comparatively ealy at fea in a ftorm, in niy opinion, 
depends greatly on the cargo, ballaft, or other materials being pro- 
perly ftowed according to their weight and bulk, and the pro- 
portional dimenfions of tlie fhip, which may be made too 
crank, or -too ftiff, topafs on the ocean with fafety. Thefe things 
render thi« branch of knowledge of fuch confequence, that rules 
for it ought to be endeavoured after, if, but to prevent, as much 
as poflible, the danger of a fliip overfetting at fea, or being 
fo labour fome as to roll away her mails, &c. by being im- 
properly flowed, which is often the cafe, which appears to me 
to be one of the mofl difficult and eflential matters that con- 
cerns the management of fhips, therefore deferves proper 
encouragement for learned men of fcience to endeavour, to 
account for from fixed principles, and to give reafons, why 
fliips, or the fame fhip, may be thus differently affefted by llowage, 
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io as to inftrudt feamcn in this moft important point of duty, bc- 
fraule, fuccefs as well as fafety, may greatly depend upoh it ; for 
it is known that our government has had two fhips of war built 
by the fame fet of moulds, fitted in the fame manner, and with 
the fame materials, as near as pofTible, yet one fhip anfwered much 
better than the other. This can only proceed from different ma- 
nagement, which induces me, (failor-like), not to halt before I 
find my felf quite lamed, but to puih forward, at all hazard, to 
endeavour to explain what I know, from experience and obferva- 
tion ; which I hope will be found of fome fervicc, if it only in- 
duces others more capable, to confider and treat this moft im- 
portant fubjedl, with that attention, and to tliat extent, it de- 
ierves. 

When a (hip is new, it is prudent to confult the builder, who 
may be fuppofed beft acquainted with the fhip of his own plan- 
ning, and moft likely to judge what her properties will be, to advijfe 
how the cargo or materials, according to the nature of them, 
ought to be dilpofed of to advantage, fo as to put her in the beft 
failing trim; but I would recommend trials at every favourable 
opportunity afterwards, to find out or to confirm which is the beft 
trim of a fliip for failing ; as experience is the only guide, when 
fcience does not point it out. 

I WAS in a fine Ihip which did not fail to expeftation, and the ^ ^^^ 
fault was always laid on her not being ftowed to fwim at her pro- cnce the 
pofed trim, which was fo much by the ftern, that a full part com- ^"^^ ^^ 
ing into the water aft near her loaded mark, prevented her ftowing finding a 
the cargo fb as to bring her to that defigned trim, but when the fjung 
experiment came to be tried, to fwim her more upon an even keel, ^"a. 
fo as to keep the too full part more out of the water, the fliip then 
failed much better,. I have been cruifing in concert with a (hip 
that we out-failed every way, but by their taking their anchors 
from her bows and ftowing them abaft the bits, it gave her fuch 
advantage that flie out- failed us after that, both by the wind and 
large. Being appointed from our Pilot's Committee with 
Mr. Bryan Blundell, Merchant, who had been a great and fuccefs- 
"ful ihallop-racer in the Weft Indies, to go with two of our Pilot 
floops and Pilots to furvey our neighbouring ports, to fix rules to 
examine our Pilots by ; the floop we happened to be in was the 
worft lailor of the two : Mr. Blundell faid he would make her fail 
better than the other without meddling with the maft, fails, or 
jigging* or trimming her more by the head or ftern, which he did 
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by getting the Pilots to move the hcavieft loofe materials from fort 
and aft into the main body amidfliips, which anfwered the deiigned 
purpofe, and made her beat the other floop as much as they beat 
us before. I was in a common merchant fliip deep loaded with 
lime-ftone amidfliips from Lifbon to the Weftern Iflands, where 
we found her a match in failing with one of our Lifbon Packets, 
which are built for failing only ; but we were very leaky at the 
fame time, which, I reckon, was owing to her bottom being 
fagged downwards amidlhips by the weight of the (lone lying 
there. And I was told of a mafter of a vefl'el that carried iron-ore, 
who ufed to fay, " when we are loaded with iron-ore we beat every 
body, but when not loaded with iron-ore every thing beats us," 
which tends greatly to confirm the advantages of curved bottoms, 
as well^s heavy materials flowed to wards, the main body, for fail- 
ing fafl. But care mufl be taken not to fagg down their bottoms 
too much to open their buts, as mentioned page 15. 

Ships mufl differ in their form and proportional dimenfions. 
What fort g^^j ^q make them anfwer their different purpofes, they will re- 
cu re^dif- quire different management, in the flowage, which ought not to 
naTmTnV ^^ ^^^^ ^^ mere chance, or done at random, as goods or materials 
in aowing happen to come to hand, which is too often the caufe that fuch im- 
proper flowage makes fliips unfit for fea, therefore the flowage 
fhould be confidered, planned, and contrived according to the 
properties of the fhip, which, if they are not known, fhould 
be enquired after. If fhe is narrow and high-built in proportion, 
fo that fhe will not fhift herfclf without a great weight in the hold, 
it is a certain fign fuch ^ fhip will require a great part' of heavy 
goods, ballaft, or materials laid low in the hold, to make her fliff 
enough to bear fufficient fail, without being in danger of over- 
fetting. But if a fhip be built broad and low, in proportion, fo 
that file is fliff and will fupport herfelf without any weight in the 
hold, fuch a Ihip will require heavy goods, ballafl, or materials 
flowed higher up, to prevent her from being too fliff, and labour- 
fbme at fea, fo as to endanger her ii.afls being rolled aw ay, and 
the hull worked loofe^ and made leaky,. 

I SPEAK from experience, having been in (hips of both ex- 
tremes; fonie too crank, and others too ftiff and labourfome at lea; 
and I have been in company with a ihip fo flowed; as to be fo 
crank as proved fatal to her .and her crew; whieh lafl is the mofl 
dancjerous of the two extremes. 

The 
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The feds I related from experience, page 30, fhew that there ^, 
muft be a medium from the heft proportioned breadth of a fhip, diumtobc 
according to her defigned trade, and which fhould be endeavoured cd'^after!^ 
after, that fhe may be fo flowed as to prove neither too crank nor 
too ftiff, and which is fuch as to admit the fhip to yield or hee' to 
her fails, when the mafts are in danger of being carried away by 
being overprefTed : for that fhip is futficiently ftift for any puipofe, 
that will bear to carry away her mafts before fhe will overfet. If 
this trim coald be hit upon, by any rules for the conftrudtion and 
flowing of Ihips, it would be of great advantage to make them 
pafs through the ocean with more cafe, and confequently, lefs da- 
mage, for the over-ftifF fhip, when prefTed hard with fail, ftrains 
every thing imperceptibly to a dangerous degree, and to guard 
againft her mafts being carried away, obliges to keep a conftant 
looking up, to fee how much they bend, which cannot be fb much 
attended to, as when the fhip heels in proportion as fhe is over- 
preffed, which gives the fureft warning to take in the fail in pro- 
per time. 

In order to help a fhip's failing, that fhe fhould be lively and Thewcij?ii 
cafy in her pitchmg, and 'fcending motions, it fhould be contrived Qf\ ^^^^ 
by the ftowage, that the principal and weighteft part of the cargo, go,orma^ 
cr materials, fhould lie as near the main body of the fhip, and as ought'to 
far from the extreme ends, fore and aft, as things will admit of. i«c > the 
For it fhould be confidered, that the roomy part of our fliips, o/Slj 
length-ways, forms a fweep or curve, near four times as long as 
they arc broad, therjefore, thofe roomy parts at, and above the 
water's edge, which are made by a full harping, and a broad tran- 
fom to fupport the fhip fteady, and keep her from plunging into 
the fea, and alfo by. the entrance and the run of the fhip, having 
little or no bearing body under, for the prefTure of the water to 
fupport them, of courfe, fhould not be ftowed with heavy goods 
or materials, but all the neceflary vacancies, broKen ftowage, or 
light goods, fhould be at thefe extreme ends fore and aft ; and in 
proportion, as they are kept lighter by the ftowage, the fliip wjli 
be more lively to fall and rife eafy in great feas, and this will con- 
tribute greatly to her working, and failing, and to preferve her 
from ftraining and hogging, fbr which reafon I think it a wrong 
practice to leave fuch a large vacancy in the main hatchway, as is 
ufual to coil and work the cables, which ought to be in the fore 
or after hatch-way, that the principal weight maybe more'eafily 
ftowed in the main body of the fhip, above the flattcft and loweft 
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floorings, where the prcflure of the water adts the more to fuppoit 
it, as mentioned page lo, on the preflure of water,. 



On the Centre of Cavity; Gravity, and Motion of a Ship- 

THESE are fundamental points which certainly exift in a 
fhip; and her trim, as laft mentioned, depends upon their 
places, but fo little are they underftood, as I have been told, that a 
great fea officer was heard to fay, when his (hip was labouring 
hard in a rough fea, how fhould fhe but roll when fhe had ib 
much tophamper ? which was afbribing the effedl to a wrong caufe, 
and is what will be often the cafe till the fundamental principles 
are known ; I am therefore emboldened to endeavour to communis 
eate what I have learned of thefe difficult points, hoping an ablec 
pen^ will ibme time undertake to amend and make up my defedsj^ 
in the knowledge of thefe points, fo that they may become ufeful 
to feamanfhip. 

The centre of cavity of a fhip, is a point in the middle of the 
On the hold, or hollow part of the hull, which fupports her loading and 
eavity, ^ her materials, but it is in reality the cavity, or the centre of the 
bearing part of the fhips' body, that is immerfed in the water,, 
that ad:s to fuppport her in all the diiferent fituations,. and motions 
a fhip is fubjei^ to, which occafions this centre of the cavity im- 
merfed, to be always fhifting its place ;, as the different parts o£ 
the ihip's hull happen to be in the water, it moves fron^ 
being about the midihip, when the fhip fwims upright and upon 
an even keel, to forward or aft, as the ihip is trimm'd more by the 
head or ftern, and from one fide to the other,, in proportion as the 
ihip is made ta heeL 

The centre of gravity of a fhip, is a place fome where in her,. 
^^^^^*"" where the wheight of the whole fhip, cargo and materials, in and 
vitjr. about her is brought to a point : when the fhip fwims upright and 
upon an even keel, it is fome where in a middle line of dire(^ion 
from the flem to the flernpofl, where another line would crofs it 
about the midihip frame, from one fide to the other, and if the 
fhip could be fufpended in air on this point, fhe would remain 
there in whatever pofition fhe was put into. 

But the centre of gravity of a fhip, is always liable to alter xt& 
place, higher or lower> more forward or aft, oa one fide or tlu; 
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oilier, according to the ftrefs or weight that happens to be laid 
upon the different parts of the fhip or her materials, not only by 
the management of the ftowage, but by the power and preflure of 
the waves and wind. 

The centre of gravity of a (hip, as in other heavy bodies, has^^ ^ 
always a, tendency to defcend to wards the center of our globe, fhip ovcr- 
whether the fhip is on fhore or afloat, if it is not prevented from [^^*^^. fJJ^ 
falling by the bafe or bottom, that fpreads without this point to porta her 
fupport it. For whenever it happens that a fhip is laid on fhore, ^^0115^^' 
and heels fo much that the centre of gravity over hangs that part 
of the fhip's bilge, upon the ground, that ought to fupport it, 
the fhip will be fure to tumble over, if not prevented by fome 
means- And when a fhip is afloat, if ever flie heels fo much, 
that the centre of gravity goes farther over to one fide than the 
centre of cavity, or the middle of the bearing jpart of the Chip's 
body then immerfed in the water, the fhip will overfet; but 
whilfl the centre of cavity immerfed, goes fafter and farther over 
to the fhip's fide, in her motions, fo as to keep without the per- 
pendicular of the centre of gravity, the fhip will be fupported 
from overfetting, and the water will adl upon the centre of cavity 
immerfed, in proportion to its diflance without the centre of gravity, 
with more or lefs power, to bring the fliip upright again, as foon 
as the force of the wind or waves ceafes, or the power or weight 
is taken off or fhiftecl, that occafioned the fhip to heel or turn on 
one fide. And it is well known from the experience of heaving 
fhips down, that according to their proportional dimenfions they 
require different management ; thofe built low and broad requiring 
fo great power as to endanger the mall, (which is the lever ^ and 
on which the great flrain lies,) owing to the centre of cavity im- 
merfed, (which is the prop that the veffel turns upon on this oc- 
cafion,) lying fo far without the centre of gravity; and this it is 
which caufcs fo great a flrain on all the materials ufed to raife the 
centre of gravity, to heave the keel out : and if built high and 
narrow, by reafon of the centre of gravity foon overhanging the 
centre of cavity immerfed, a fhip requires relieving tackles to be 
fixed fo, as to eafe her down, and prevent her overfctting, and to 
raife her upright again : fo that the pofition of the centre of cavity 
with rcfpedt to the centre of gravity, is what regulates all the 
motions of fhips, when afloat. 

The centre of motion of a fhip, depends upon the places of 
die centre of cavity and gravity, as lafl mentioned, and as they. 

alter. 
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On the alter, the centre of motion (hifts its place, but in {hips, as in 
motion*^ Other heavy bodies in motion, this point always endeavours to be 
at the fame place with the centre of gravity, and it is really fo^ 
when the centre of gravity is above the furface of the water, and 
the fhip is afloat ; but when the centre of, gravity is below the 
furface of the water, and the water fmooth, then the centre of 
motion is at the water's edge, which I found by experiments 
which I made with models of fliips, about three feet long, in a 
trough of water. 

I FIRST tried a model that was made exaft from a draft well 
Experi- defigned for a faft failing fhip, with a rounding bottom, as has been 
rHodeU^'of recommended ; it was quite light, and had only a mainmaft in^ to 
finToS ^^^^ ^^^ ^y* ^^ fwam upright, and drew three inches water aft, 
their ccn- and two forward j I then iluck pins in, at the water's edge, in the 
{fj^^^"*®' middle of the ftem and fternpoft, then heel'd her gunnels in, by 
the mainmaft head, which cauled the pins in the ftem and ftern- 
poft to rife out of the water, and form the fweep upwards, and 
made it evident the centre of motion was higher up : then I tried 
where her centre of gravity was, by fufpending her in air, between 
two pointed irons, in the middle of the ftem and fternpoft, and 
found it about an inch and an half above the pins, at the water's 
edge, and found the points of fufpenfion on eacli fide, about the 
fame height above water s^midftaips : I ftuck pins in thefe four 
points, pointing to the centre of gravity in the hold, and I found 
by repeated trials, that thefe upper pins or points, were the axis or 
the centre of motion that flie turn'd upon ; when making her heel 
and roU, thofe upper pins in the ftem and fternpoft had httle or 
no motion, whilft thofe pins at the water's edge, rofe out of the 
water as flie moved from fide to fide ; and when flie was made to 
pitch and 'fcend, by prefling her down fore and aft, thofe pins on 
each fide amid(hips, feemed to have little or no- motion, whilft I 
confined them as fteady as poflible to a point. 

I LOADED the fame model with lead, till fhe drew four inches 
and a quarter water fore and aft, and there ftuck in pins, at the 
waters's edge, in the ftem and fternpoft, and found the centre of 
gravity, two inches and a quarter below thefe pins ; then heeling 
her in the water, gunnel in, each way as before, I found the pins 
in the ftem and fternpoft, to continue at the furface of the water. 
I raifed the lead higher up in the hold, till I found the centre of 
gravity at the water's edge, then heeling her in the water as before, 
&und the centre of motion at the £une place* I raifed the lead 
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ftill higher, till the centre of gravity was about half an Inch above 
the pins, at the water's edge, then the model would juft bear her- 
felf from overfetting. In this trial the centre of motion was at the 
iame place with the centre of gravity, about half an inch above the 
Xurface of the water* 

I TRIED a model of a high full built fliip, that was rigged, 
and had guns upon deck, fo that (he would juft fupport herfelf 
from overfetting, (he drew five inches water forward, and fix 
inches and a half aft. I ftuck pins in the middle of the ftem and 
fternpoft at the water's edge as before, and found the centre of 
gravity fore and aft, an inch and a half above thefe pins at the 
water's edge, I there put in pins, and tried by heeling her in 
water as above, and found at thefe upper pins was the centre of 
Biotion, or axis that (he turned upon, which will always be the 
cafe, when the centre of gtavity is above the furface of the water. 
An inftance of a (hip launched, agreed with and confirmed the 
4ibove experiments. 

A MERCHANT (hio built with a high and ornamented top, 
upon a (harp bottom, having her lower marts in, and rigged when ^J? ^f ^"q- 
ihe was launched, and, as is common at fuch times, having a great tion 
many people upon deck, all thefe raifed the centre of gravity fo {he^° ^^ 
high, and the centre of cavity immerfed lay fo low in her (harp launcMn^ 
bottom, when (he came into the water, that it would not fupport ^ * *^* 
her upright, but (he faJlied and laid down on one fide, with the 
black ftrake above the bends amid(hips in the water, this frightened 
the people upon deck, and all getting upon the upper fide, (lie 
then falUed and rolled over as low the other way, and the people 
as before (hiftcd themfelves to the contrary fide, which made her 
keep conftantly thus fallyingT whilft they towed her "^ with boats 
about half a mile, and got to one of our dock quays, wherfe the 
people gladly got out of her. 

She was launched without her rudder, and I had the oppor- 
tunity of ftanding near her, and obferved a boat under her uern 
that was held by a man with the boats ftem clofe to a rudder -band, 
about three feet above the water's edge, which rudder-band I per- 
ceived to have little or no motion, but was the axis of the centre 
of gravity, and motion, that (he turned upon, while (lie was fally- 
ing or rolling, with her upper works in the water, which I 
reckoned was as high above the water, as the keel was under water 
amid(hips, when the (liip was upright, 
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Causes and efFeds are beft difcovered from experience and ob- 
fervation, and from thefe we muft find out true principles. This 
fhip 6 fliurp bottom in the water, when (he was upright, made too 
fmall a bafe, and the centre of cavity lay too low to fupport her up- 
right, with the centre of gravity lyiug fo high above water, that it 
made her fally or lie down on one fide, till that brought a broader 
bafe into the water, and the centre of cavity (then immerfed) was 
higher up, and farther over, and without the centre of gravity, Q^ 
that jdie centre of cavity then immerfed, became as a prop, to 
fupport the fhip from going lower, as fhe fallied each way, and in 
this cafe, the centre of cavity was the centre of motion, that flic 
turned upon, when her fide was laid down ; for all the weight and 
pow6r that was without the centre of cavity adted as a lever, the 
fame as when ihips are hove down keel out, which lifted the centre 
of gravity a little, as flie fallied, which foon preponderated again, 
Thecen- and the people always moving over to the upper fide, accounts for 
titT^L^d*" *^^^ fhip's fallying in this manner. 

motion Th I s fliip's behaviour, and the above experiments, in my opinion, 

flmf ^^^ make it evident, that the centre of motion of a fhip, is at the centre 

iJiacc in of gravity, and according to the form and proportional dimentions of 

grea^cas, ^^^ ^^^.^^ ^^^ j^^^ centre of gravity being higher up or lower down, the 

hanour' ^i^^^^^^ properties or behaviour of fhips may be accounted for. From 

depends the conflrudion of the above fhip, when loaded with refined fait, 

jfacc.^^*^ that juft filled her, the centre of gravity being tlien at a great height, 

the report of her performance at fea was that (he anfwered very 

well, and was remarkably eafy in her rolling motion, in great feas, 

though the fpedators, at her launching, expreflTed themlelvcs, that 

they would be loath to go in her to fea, on accout of her rolling. 

It is a known property of all heavy bodies, forced into quick 

Heavy motion through air, or water, that they turn upon their centre of 

bodies gravity as their centre of motion. I have feen a bomb fliell turn 

filr^t mo- round in the air, by the centre of gravity being near the middle : 

thc^rcen- ^^^ where the centre of gravity lies near one end, that heaviefl end 

trcof gra- will go forcmofl in all dire<3:ions, upwards, as well as downwards; 

Lring"^ as may be feen in ficyrockets, and arrows fhot from bows ; an arrow 

their hca- fliot with the light end upwards, immediately turns upon its centre 

forcmoft. of gravity for its centre of motion. The fame caufes produce the 

fame eifeds upon fliips, when by high mountainous Iteep waves 

they are tofTed up and down, with a violent quick motion. 

It muft be allowed that there is a point in a Ihip which may be 
called the centre of motion, and which flie turns upon, con- 
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feqaeiitly it has lefs motion than any other part of the (hip, when 
rolling, pitching, Tcending, or in any other motion a fhip is fubjedt 
to, in great feas, when its place is then at the centre of gravity, 
which lying higher, or lower, according to the form and dimentions 
©f the mip,contributes to make her comparatively eafy, or uneafy 
and very labourfome, in high waves. 

Suppose that in a well proportioned fhip for carrying cargoes in ^^*'^°* 
general, when loaded, the centre of gravity and motion were even wen pnv 
with the furfacc of the water, this would make her remarkably §J|^°a!J* 
cafyin her rolling in great feas. And again, fuppofe the laid fliip be eafy or 
without dennage, to be loaded with lead, which is eleven times ^"^ ^' 
heavier than its bulk of water ; in a fmooth fea, this might feem 
a benefit by making her extraordinary ftifF upon a wind, and what 
little ihe was made to heel to her fail, would turn upon the centre 
of motion at the water's edge, but if (he fhould meet with great 
feas, fo that flie muft rife and fall, in proportion to the height and 
quicknefs of the waves^ that would give liberty for the centre of 
motion to ad: with its natural tendency to the centre of gravity^ 
which by this llowage would be laid fo low that the Ihip would roll 
away her maftsi and be in danger of foundering, by working hes 
hull to pieces. 

For a further confirmation of the above opinion, I examined The pro. 
into the properties of a collier cat, of about five hundred tons P^J^jfj^^**^ 
burden, that carried her loading of Riga timber, without any cat, load* 
ballaft in the hold, who had about a ninth part of her cargo upon SLbcr^ 
deck and on the quarters, and was fufficiently ftifF, and remarkably 
eafy in her rolling, in great feas,, compared to what fhe was, when 
loaden with Newcaftle coal, thought fhe. carried herfelf full of 
them, yet fhe was then remarkably labourfome in her rolling. 
And this difference may be accounted for, from the above princi- 
'pies, for when this fliip was loaded with Riga timber, which is 
lighter than its bulk of water, it was computed, that about a third 
part of her cargo lay above the water's edge, at her loaded mark, 
which would bring the centre of gravity and motion as high as the 
furface of the water, when fhe drew about fixteen feet amidfliips ; 
from thence to the upper part of the rigging at the main-top- 
gallant-maft-head, meafured ia8 feet, which is fome what lefs 
than feven eighth parts of^ the whole, above water ; and above the 
centre of motion ;. and is more than one eighth part under water, 
and below the centre of motion. And what made her fufficiently 
itifft was, her extraordinary breadth, and the tight free board,, or 
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upper works, above the loaded mark, that fupported the centre of 
gravity fo high, and that occaiioned her to be fo remarkably eaf]r 
in her rolling, as the water and the waves afted at the leaft 
diftance, and with the leaft power poffible, above the centre of 
motion, on that fhiall part of her hull above her loaded mark, ta 
move, and give any degree of violent rolling motion, to fo large a 
part of her body, that was under water, and below the centre of 
gravity and motion ; for what her keel was made to move fide 
ways, her top-gallant-maft-head had a little lefs than &ven timet 
«nce^of^ more to move in the fame time, therefore her rolling motion muft 
being be much lefs, and eafier in great feas, than it would be, if {hc^ 
wfth^tim- was loaded with coal, which is heavier than its bulk of vrater,. 
bcr and and would make the centre of gravity and motion lie fb much. 
*° ' lower down in the hold, fuppofe four feet below her loaded mark, 
when flie drew fixteen feet water. In this cafe, the water is per-^ 
pctually afting with an additional power, on that four feet of the 
cavity of the fhips hull, that is immerfed abo^e the centre of 
gravity, to fupport the fhip, and make her fo much ftiffer, to 
carry more fail upon a wind with an upright fide, in finooth watcr^ 
as before mentioned. And the fame caufe will make her more 
labourfome in great feas, when ihe comes to be lifted up, with a 
fwift motion, from the bottoih to the top of a high fteep moun* 
tainous wave, that may break in upon deck at the fame time^ at 
reprefented, plate the 6th„ on fliips lying to> The afcending fide 
of the waves in this cafe ads, with an additional power, to turn' 
the fhip bodily more on her lee fide, in proportion as the center of 
gravity and motion lie lower, than when loaded with timber, and 
at the fame time like other heavy bodies in motion upwards,, 
fhe has a great tendency to turn her buttom more up,, as the centre, 
of gravity lies lower, as mentioned page 67.. And in proportion,, 
as thefe combined caufes have turn'd the fhips weather fide up, at 
the top of the wave, which then leaves the weather fide, with- 
more of the bottom lower down, without water to fupport it^, 
which muft naturally fall on the defending fide of the wave, they 
now a(ft on the lee fide of the fhip, to turn and plunge the weather 
fide deep into the hollow of the next wave, which will a<a as^ 
before, to give the fhip more violent rolling motions, according to 
her breadth, and the height the waves have to a<a upon the fhip'a. 
hull, above the centre of gravity, and motion, which now lies a 
little lefs then a tenth part, from the keel to the top-gallant-maft- 
head> fo that for every foot her keel is miade to move by the abov^ 
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pOV7trs> fideways, the maft head has nine feet to move, in the 
iame time^ inilead of feven with a flower motion^ which was the 
cafe when (he was loaded with timber, and this I hope will be 
underftood to account for the difference, why fhe is more labour- 
fome when loaded with coals than with timber. And fuppofe this ^uencT 
ihip was to be loaded to the fame draft of water, without any of load- 
dennage in the bottom with lead, which is eleven tunes heavier uftho^i^ 
than its bulk of water, which might bring the centre of gravity dunnage 
and motion eighth feet below the water's edge, and within eighth 
feet of the lower part of the keel, which is lefs than a fifteenth 
part from the keel to the top-gallant-mafl-head, in fuch a trim it 
is well known from experience, that in a florm, the above men- 
tioned caufes would adt with fo much more power, to give her 
more quick,, violent moving, rolling motion, and for every foo» 
her keel was made to move fideways, the maft head would have 
to move fourteen feet in the fcme time, which would be fure to 
make her roll, avsray her mafls, in the firfl place, and after that, 
become fo much more labourfbme, for want of them, as to be in 
great danger of foundering, by working loofe the hull. 

I HOPE what has been faid on this important fubjedt, makes the 
principles underflood, how fhips ad, and how they are adled upon, 
by thofe natural caufes above mentioned, and the neceffity there is 
to try every expedient, that may prevent the I0& and damage oc- 
cafioned by the fhips being too crank or too flifF; for I am con-^ 
Yinced from experience and obfervation, that it is not the fhape of 
the fhip's bottom, that makes her eafy or uneafy in her rolling, 
motion, as is commonly believed, but it is the centre of gravity 
lying higher or lower, according to the breadth and height of the 
vefTel, the water ads with more or lefs power ; and that makes 
narrow built fhips fitteft to carry heavy cargoes, vnih the leafl ex- 
pence of dennage, whereas for light bulky cargoes, broad fhips 
will anfwer befl. The above mentioned fhip was much eafier in Expen- 
her rolling motion, when loaded with timber, than with coals, ^mmend 
which was a certain fign that her deck lay too low, for her breadth, cd to keep 
to carry that cargo with eafe in great feas ; and by account, fhe thd? bed 
was fliff enough when quite light, to bear fail to go any where, ^jj'?' ^X. 
and only took in bailafl, to make her fail better by the wind, fo i^rent d^^- 
.thar it is evident, that this, as well as every other fhip, has a|^^*^^^^ 
certain trim, which to them, is the fafefl, eafiefl, and beft. And 
when this beil trim for fliffnefs is obierved, from experience, 
hints propofed to try experiments,, to get and keep them after- 
wards 
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wards as near that trim by ftowage as circumftances will permit J 
by making nice obfervations how much the (hip is made to beet 
when hoiiling the long-boat in and out^ or in the takles a long 
fide, clear of the water, which is fuppofed to be fmooth, and the 
fhip quite upright, when the experiment is tried ; and the remarks 
how much the fhip is made to heel, may be made hy various ways, 
as by water upon deck (landing in particular places, or running 
over from one fide of the deck to the other, by making marks at 
the water's tAgt without board, by meafuring the different heights 
of the gunnels, in the broadeft part from the water's edge, by a 
plumb-line in the higheft vacancy within board, from any fixed 
thing above, and down in a vacant hatchway, or the middle of the 
after part of the companion, to the cabbin deck, or bulk head <^ 
the cabbin, or from the middle of the fore or after part of the 
mizcn-top upon deck, &c. and it would be well to fet down the 
remarks in a log book, with the draft of water, and the (hip's 
behaviour at fea each time the experiment is tried, which in time, 
by taking pains, might become of great fervice. In the above 
mentioned (hip by this practice, would be found a very (enfible 
difference, by her heeling more when loaded with timber, than 
with coal, a& above mentioned. In ca(e (he was to load lead, or 
iron, a judgment might be formed by this experiment, how the 
ftowage would anfwer, (b that in this, or any other (hip, where 
there had been fufficient experience, by this pradiiee,. the ftowage 
might be altered as occafion might . require, before (he went to fea. 
Where (hips sye too ftiff, or too big for the long boat ta be heavy 
enough for this purpo(e, the long boat might be filled with water, 
to a certain height, each time : and in (hips of war, might be 
added to the weight of the long boat, a certain number of guns^. 
by being run out on one fide clofe over to the other; and they might 
alter her trim as experience might require, by flowing the iron or 
heavy baUaft, higher or lower, in the main body of the (hip, ficc 



On getting a SHIP under Way. 



To faiT TT is fuppofed that the (hip is now flowed and trimmed to the 
fli^tidc JL 't^efl advantage and that every thing is ready for fea. If it be in 
recom- ' a tide way, and a leading wind that a (hip can flem the tide* it 
mended, ^^^j^j ^^ ^ j^^^ wkea Sic tide iervcs,, to get under way and fail 
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itgainft the flood, which gives time to get in the moorings, or the 
anchor up, and flowed away at pleafure, and the ihip may be 
fleered without danger in little room through a croud of ihips, 
fliould any be in the way, and through narrow or (hoally channels 
with a flowing tide ; by which means many dangerous rifles may 
be avoided. 

To prevent the difliculty that often happens in getting thcTohcare 
anchor, when it blows frefh with a windward tide, when the tide tSh*thc 
firfl fets, or make right to the windward, the cable fliould be ^,^^J * 
hove in as it flacks, till the anchor is apeek, before the (hip fwings.ward tide 
end on to the tide, to bring the wind aft, that may keep the ^5"^'"'^'*'^ 
fliip a head of the anchor, with the cable fo tight under the bows 
and bottom, that it cannot be hove in, without breaking the fhips 
iheer, by putting the helm hard over, firft one way then the other; 
this flacks the cable, fo that it may be hove in briflcly, for the 
time the fhip (heers broad fide to the tide, from one fide of the 
anchor to the other, but the (hip is liable to get fo much head way 
in the time of (hcering, as makes her bring up with fo powerful 
and fudden a jerk, that I have had the experience of breaking the 
cable by this pra<flice in the Downs, which obliged us to fl:ay 
there with a fair wind, to get our anchor again. 



On getting under Way with a Lee Tide* 

WHEN under the necefllty of getting under way with the ^^^ ^^^ 
wind and tide in the fame dire<9tion, and (hips or fhoals lie thod of 
near right a flern, dangeroufly, in the way you are to go ; in fuch [I[g t"bc 
a fituation, or any other that happens to be dangerous, I would re- made 
commend, where time would admit of it, to call every capable ^^"* 
ofiicer to look about with attention, where the danger lies, to con- 
fidcr and confult what is beft to be done, and what can be expeded 
for the (hip to do, on the occafion, and efpecially if there be but 
little wind ; fuppofe it to blow at the rate of fix miles an hour, 
which, at an anchor, will feem a commanding breeze; but it 
fhould be confidered, that if the tide runs at three miles an hour, 
when the fhip is under way (he will loofe one half of the wind's x 
power, which may hinder her from performing what ^ may be ex- 
pedled from the mofl dexterous management. And after the opi- To con- 
nions are heard, the intended method of proceeding, Ihould be offiUrso* 

made 
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ftcceflarf, made knox*rn, that none through ignorance may hinder^ l)ut that 
occaEona ^ ^^^ know how to help to put the defign in pr^tdice^ whether 



recom« 



iBcndcd. the ftiip is to be fhot a-head» or backed a-ftem of the danger. 
This might contribute greatly to prevent lofs or damage^ frequently 
caufed by weighing the anchor^ and proceeding without thought 
of the difficulties shat attend gcying a fhip ^ely under way, in 
narrow or crowded place&« Making a ftcrn board is frequently 
neceflary, and the beft management depends greatly on the order- 
ing of the helm, the efieds of which, on thefe occaiionsj I ibaH 
endeavour to explain* 



On the H E L M* 



w 



HAT we call the helm is the tiller, that turns the rudder 
on each fide of the afterpart of the keel and fternpoft, for 
the water to aft upon, as the management of the fhip may require; 
and as ihips diiier in breadth abaft, &> ihould the tiUer in ita 
length ; that is, the tiller (hould be juft long enough to reach cloft 
over to each fide, when the rudder ftands at an angle of thirty 
three* degrees, or bears three points of the compafs from the di- 
redtion of the keel, which is generally allowed to anfwer beft, as I 
have before obferved and proved by experiment, page 48, where I 
have already noticed the abfurdity and ufelcfljiefs of putting the 
helm too far over, and that the rudder ought not to traverfe to lefs 
than thirty three degrees, though in many it was found not to 
traverfe more than thirty, and even twenty eight degrees,) that 
none of its utmoft power might be loft, becaufe it is often wanted 
on the moft important occafions, when ikfety may depend upon 
it. 

.MoviNO the helm can have no effeft to manage a fliip but 

when fhe paffes, through the water, or the water pafles by her, in 

a tide or currents way, and then the water, gives equal power to 

the helm, as if the ftiip went at that rate through the water. 

When the helm is amidfliips, the rudder can have no efFed to 

^the wf^ turn the iliip either way, as it then ftands in the fame diredion 

ter upon \vith the kcel and fternpoft : but fuppofe the helm put to ftar- 

icc. ^ " board, it turns the rudder towards the laboard fide of the (hip, 

which makes the laboard fide of the rudder to refift the water, 

which afts with a power according to its velocity, or die ftiip's 

head 
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lieadway through the water, againft the laboard fide of the rudder, 
to turn the fhip's ftern to ftarboard, and confequently her head to 
port, and the centre of this turning motion is allowed to be at the 
ihip's centre of gravity, as mentioned page 18. It may eafily be 
perceived, when the helm is put hard a port, how it a<3:s from 
the fame caufes to .turn the ihip's head to ftarboard, as may be 
Xeen by looking at plate 7th, where the plane of a fhip, in three 
different fituations is reprefented with the helm hard a port, which 
makes it evident that when the fhip has headway the water muft 
slQl againft the flarboard fide of the rudder, in a diredion, fo as to 
torn the fhip's ftern to port, or towards that fide the helm, or tiller 
is put upon, and her head to fbrboard from that fide that the helm 
lies, as above mentioned. 



On the Helm when a Ship has SternvTay. 

THIS deferves particular notice, the moft maftcrly manage- 
ment depending upon it, on very important occafions, as 
will appear hereafter. 

Wh£n a fhip gets flernway through the water, die helm has 
juft the contrary efifedt upon the fhip, to what it has when fhe has 
headway ; as may be perceived by the above mentioned figures, 
plate the 7th, figure 2, with the helm hard a port, when the fhip 
g^ts fternway, the laboard fide of tlie rudder, in that dire^on, is 
the firft part of the fhip that the water z&s againft, and it caufes 
fuch a refiflance, as to have a powerful and ready effedt to turn the 
ihip's ftern to flarboard from that fide the tiller lies, and her head 
to port, that is always towards that fide the tiller is put upon, 
whether to ftarboard or port, which fhould be ftridtly attended to 
on all occafions, when a fhip is about getting, or has got, ftern« 
way through the watcn 
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74 To caft a Ship upon the Larboard Tack, and back her a ftern of 

Danger, as above mentioned. 

U P P O S E a (bip at a fingle anchor, fituated as mentioned ia 
page 72, the wind and tide being both in the fame direction, 
and fhips or fhoals lying near right a ftern, in the way you muft 
go, and to keep clear of them, it requires to caft the fliip upoa 
the larboard tack, and make a ftern board. (In all thefc proceed- 
ings I ipeak of a three maft fhip, and the main braces leading 
aft.) 

In^ trading (hips, it requires all hands to heave up the anchor* 
therefore all the ncceffary fails (hould be made as ready as- poflible, 
the three topfails hoifted, and the yard* braced Iharp up, with the 
larboard braces, and the mizen hauled out, before weighing. . 

In this fituation, you have only to attend the helm, and put it^ 
a port, when the anchor weighs ; the tide running aft, ads againft 
the ftarboard fide c^.the.rudd6r> and*ia that dire^on, will caft 
the (hip the right way; and bring the wind upon the larboard bow, 
which may be kept fo, at pkafure,* by the helm, till the (hip 
begins to get ftern way through the water, which (hould be ftriftly 
noticed, to put the hdm ha«i-a porti or a weather; which puts 
the plane of the fhip in a pofition, as- reprcfented plate the 7th, 
figure three, and fuppofe, the wind on the larboard^ bow, widi^ 
the topfaik aback, wnich willToori ^ve the (hip ftern way through 
the water, and will aft againft the larboard -fide of the rudder 
in that dircftion, and will hava great power to prevent the (liip 
from falling too faft off from the windi and by the anchor under the 
bow, while it is heaving up, and theforetoplail^kept (hivering, (he . 
will drive, a^ the (Kp is reprcfented plate the 3d, figure 2, by 
which means it may be fuppftfid that (he has drove paft, and kept 
clear of the danger, or of the (hip, figure 4, and has got the 
anchor up, and room to vrare, and get before the wind, as re- 
prcfented figure I , in the fame phte. 
'Thus making a ftern board, gi ves^an advantage in getting un- 
vantage of derway, as above, from a fingle anchor; as the anchor. heaves up 
making a ^aficr whcu the (hip goes a ftern, and at the fame time it is heaving 
Aoari up, it hclps to kccp the (hip's head to the wind, which" will con- 
tinue the fternway the longer; but fiocwithftanding, allthefe helps, 
it is well known from experience, that a (hip cannot be ftcered 
long, ftern foremoft, under fail, (b as to keep the wind before the 
beam, and then the fternway, the power of the weather helm, 
and her. falling oft^ will all ceafe.at the.iame time : and the (hip 
will drive broad fi^ through the water for a little time, as re- 



Digitized by VnOOQ IC 



On getting under Way with a Lee Tide. ' 75 

ptcfented figure a, plate the 3d, till (he gets headway; which is 
a proper time to war?, as above mentioned, if the anchor is elofe up; 
but when there is little room to ware, I would not wilh tp attempt it, 
(if it can be avoided) till the anchor is hove <juite up, for many 
ihips have been run on ihore, in attempting to ware, by ftrefs c^ 
^ead fail, whilil the anchor is heaving up» 



To caft a Ship upon the Larboard Tack^^ and (hoot her by the^ 

Wind a head of Danger. 

BUT let us fuppofe that from the above fituation, inftead of 
backing aftem to clear a danger, it requires the (hip to be (hot 
a head, and that there isbut juft room enough, clofe by the wind, 
to clear a danger that lies in the way to leewards As fuppofe the 
(hip, (igure 2, plate the 5th> could not be got underway with 
fefety, without (hooting a head of the (hip figure i.. To proceed 
\(rith fafety from fuch a (ituation, much ckpends on the anchor 
being hove briddy up, after it is out of the ground, and having 
proper fails ready to (et to the bcflr advantage. The three topfails 
muft be hoifted and the yards (harp braced up with the larboard 
braces forward, and the (larboard braces aft, when the anchor iS' 
at a long peek, fa that at weighing the anchor, you may have only 
the helm to attend : putting it hard a port, the tide will a6t upoa 
the rudder, and the foretopfail being braced (harp^ up with the 
larboard braces, will readily caft or box the (hip off, the right 
way, fo as to fill the after fails, when the foretopfail may foon be: 
braced about, and fiU'd, before (he gets (lernway, and the helm* 
may keep the (hip under command, to fteer her by the wind a head,.^^ ^^ ^^ 
clear of danger. But if the (hip gets fternway in cafting,, the getuny 
helm (hould be -kept hard aweather, to prevent- her from falling ^^"^'^'^^y* 
too much off from the wind, and whea (he gets headway again^. 
you (houM be very cautious how you eafe the weather helm^ with 
the anchor, much below the bows, which increafes the refiftance 
forward, and may bring the (hip up in the wind, (b as to prevent 
her (hooting clear of the danger, which (hould be guarded againft 
by the weather helm^ and head fails, as jib and fore-top-ma(t 
Aay-fail, &c. As foon as the (hip is (hot far enough a head, to* 
clear the danger, to lee ward, and there is but little room, a head, 
it is certainly bcft to bring the (hip to, and drive with the helm 
a-lee,, with, the main and mizen topfails aback, and the foretopfail 
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ihivering, as reprcfentcd plate the 3d, figure 2, till the anchor it' 
up i then take proper time to ware, as before recommended. 



s 



To caft a SHIP on the Larboard Tack, when riding in a Tide,, 
with the Wind two Points on the Starboard bow. 

U P P O S E a £bip riding in fmooth water in the ftream of a. 
tide, with the wind two points on the ftarbo^rd bow, and ib 
near the ihore on the larboard fide, that ihe muft be caft upon the 
larboard tack to clear the (hore. I have caft a ftiip on thckrboard 
tack from the above fituation, by the conunon method of pro- 
xreeding, as mentioned in the laft cafe^ having the three topfails- 
hoifted, and the yards fharp braced up, with the ftarboard braces* 
aft, and the larboard braces forward, with the ftarboard fore-top-- 
bowling well hauled, and at the anchora weighing,^ putting tne 
helm hard a port ; the tide aiding upon the rudder, and the wind 
upon the fails braced in. that direiftion^ brought the ftiip about,, 
with the wind on the larboard bow,, before ihe got ftemway,. 
which ftiould be always ftxi<Stly noticedj^for in all proceedings of this^ 
kind, if a fhip gets fternway,. before fhe brings, the. wind right z. 
head, you may be fure that ftie will not come about the right way*. 
In that cafe it muft bei the fureft way,, dire&ly to veer away cable,,. 
To caft and bring the fhip up again, and carry out a finall anchor,, on the: 
mAw^^ larboard bow,, taking in the rope, and hauling it tight,, on the 
larboard quaiter ;. whea the bower anchor is apeek l oc you muft: 
lie till the windwaid tide makes, to bring the wind on the larboardi 
bow,, when you may get underway,, and clear the fhore.. 



To caf! a SHIP onr the Larboard Tkck, vrhcTt ridfng with- the: 
Wind right a head,^ and to ware her fhort. round, before th& 
Wind in litde Room.. 

IN this cafb, the head fails only fhouFd Be loofe, viz. the fbre^ 
top-fails hoifted, the fbrefail in tHe brails,, braced fharp up' 
with the larboard braces, the jib and' forertop-maft-ftay-fail fet: 
with the larboard fheets flat aft, when the anchor is apeek, and 
if there is a lee tide running, at weighing the anchor^, the helin 
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fhavid be put a port^ fo far as to bring the wind a little on the Rafting 
larboard bow, which (hould be kept fo, by fteering the fhip till tWc^ *^^** 
the tide ceafes to run aft, which fhould be ilri<5tly noticed by the 
water along fide,, then put the helm hard a ftarboard, or a lee, and 
when the flnp gets ftcrnway, the water will adk very powerfuUy on 
the ftarboard or lee fide of the rudder, in that direction to turn ' 
the (hip's flern to windward, whilil the wind adling at. the fame 
time upon the headfails, aback, will box her round off, upon her 
heel, fo as to bring the wind ajUnoft aft, by the time fhe lofes her 
ftemway ; then the fhip will ceafe falling off, and foon get head- 
way; which (hould be attended to, and the headfails be braced about 
flat, with the ftarboard braces,, and the hekn fhifted hard a port at 
the fame time. 

When there is no tide, but the water ftill at weighing the 
anchor, the helm muft be hard a ftarboard, and as the (hip gets 
ftemway, the water meets with fo much refiftance againft the 
ftarboard fide of the rudder in that direction, that the rudder a£ts 
with great power to turn the (hip's ftern round to port, and the paftjnr 
headfails being fet and trimmed as above mentioned, and the fore- Srf*** ^^^ 
&ils let fall with the ftarboard bowline hauled clofe forward, will 
contribute to caft the fhip the right way round fo far,, by the time 
ftie lofos her ftemway, as that you may then proceed as above di- 
rected, and may get the (hip under conmiand of the helm, to fteer 
at pleafure,. as (he gets headway. The fuccefs of this ca(e de* 
pends greatly on heaving up the anchor briikly.. From the above 
it will be ea(y to lyiow how to caft and get a (hip under way upon 
the ftarboard tack ; the fame rules hold eood, only to manage the 
helm and (ails the contrary way to that which has been defcribed.. 



On turning to WINDWARD.. 

IT may not be amifs here, to endeavour to explain by what 
means,. an4 upon what principles it is, that this moft noble and 
ufefiil machine,, & (hip, is made to gain ground, and is brought 
about from, one tack to the other,, againft the wind, and waves» 
when they are moderate. 

It is well known that we have (hips that will fail from fix to 
nine miles an hour, upon a wind, when it blows fre(h, and the 
water is.fmooth» and will make their way good within fix points of 
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the wind, fo as to giin to windward, in ftill water, a third of 
what they run by the log ; fuppofc fix miles an hour' to gain'twa 
miles, or nine miles to gain three to windward, with the fiuls- 
trimmed in that oblique or flanting diredtion as is particularly de- 
fcribed page 52, which certainly tends to force the (hip much 
more broa'dfide to leeward, than a head. For it is a known prin- 
ciple, that a (hip failing with the wind upon the beam, and the. 
plane of the fails trimmed to four points, or forty five degrees fixxn 
the direilion of the keel, the fails at that angle tend equally to 
drive the (hip broad-fide to leeward as a head; fo that a (hip's. 
failing and turning to windward as above mentioned, muft be 
owing to the fhape of the fhip's hull, which makes little refiftance 
. on failing a head, compared with the great refiflance made by the 
broadfide in the water, not only by the fhip's extraordinary length 
in proportion to her breadth as has been obferved, but all thofe 
.^^^ thin parts, the dead wood, cutwater, gripe, ftem, keel, ftempoft„ 
inakes a and ruddcr, which make very little refi(lanee in the (hip's going 
to wfod- ^ head, but a powerful refiftance fideways ; fo that though thfr 
w*fd* fails are trimmed in that (harp diredion> yet in a moderate wind 
when the (hip can carry all ner fails, by the wind and the water 
fmooth^ (he will fail with the wind two points before the beamj^ 
as feft, and fairer than (he will right before the wind,, with the 
fame breeze. Thus fuppofe the wind blows, at the rate of tea 
miles an hour, when a middling ftiff, fisift failing (hip may cany her 
top-galknt-faik in finooth water, and fail at the rate of fix mile& 
an hour, and gain two points to windward, which increafes the: 
power of the wind one fixth part, and makes it; a^ equal to twelve 
miles upon the fails clofe by the wind, and if you put right before, 
the wind fo that we will fuppofe the (hip to go about five miles aa 
hour, this reduces the power of the wind one. half, and it has not 
one half of the canvas to adk upon that it ha&whea the (hip is* 
fiiiling clofe by the wind. To confirm this opinion^ I have tried 
experiments, and found the velocity of the wind in a pleafant 
breeze„ by a man running on the (hore right before the wind, fa 
as to keep a light vane in his hand becalmed, when he run with 
a log-line fattened to him, five different times, to be about nine 
knots ; I then tried a fchooner rigg'd boat with two (ails clofe by 
the wind, and found that (he faUed, by the &me log-line,, five 
knots, at five points from the wind ; then I put her right before, 
the wind, and tried her w:Lth both fails drawn foil, when (he 
went but the fame five knots by the bg in three different trials, 
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1>eforc and by the wind, at the rate of five miles an hour, when ^" ^^^^^ 
the wind blew at the rate of nine miles an hour ; I reckon that a prove 
/aft failing fhip would have gone as faft or fafter than this boat, at [{1^*^^^" 
fix points from the wind, with her principal fails braced up to blew nine 
three points of the wind, as before obferved, which is fliarp and boaJ feU- 
near enough to the wind, for a three maft fliip, that has more top- c^jivc bjr 
hamper to hold wind than a floop, or a fchooner rigged veflel, and *° *^^^* 
therefore repuircs to fail farther from the wind, to overcome all ^^ ^^^ 
iherefiftancc that is againft her : and a ihip makes more or lefs within fu 
lee^way in proportion to her headway, on which depends the p°^^"^^jjJJ[ 
power of the helm, to fteer and bring her about from one tack to is near 
the other, in the moft advantageous manner, fo as to gain ground for^a three 
to windward. I have, in chafing to windward, been coming faft ""^ a^'P* 
up with many a veflfel that failed much nearer the wind than oiirs ; 
for it (hould be confidered that a fhip failing at fix points from the 
wind, nothing but the fails properly trimmed contributes to give 
her headway, and all other parts of the fhip or her materials, that 
the wind and waves aft upon, tend (two points out of eight) to 
give her ftcrnway, and the wind may be faid to be reflected, fo as 
to adt upon the after part of the fhip, as if it was only three points 
from being a head, as may be perceived by the fly of the enfign, 
and &e after fails upon the mizen-maft ftanding at an angle of 
only a point and a half from the diredtion of the keel, as men- 
tioned page 53. Therefore to trim a fhip's fails to fteer nearer the 
wind than fix points, muft tend to leflcn her headway, and in 
proportion increafe the lee-way, fo that there muft be more loft 
than gained by this praftice, except in a very narrow river, where 
It may prove fometimes necefTary. 



On Tacking and. Turning to Windward. 

THIS excellent property of a fhip turning to windward, and ' 
tacking or ftaying well, depends greatly on her dimenfions, 
the fhape of her bottom, and her being trimmed ; and I rtckon a 
ihip is in the beft trim for tacking, as well as failing, both by the 
wind and large, and is the moft manageable on all occafions when 
<he will almoft fteer herfelf clofe by the wind, under all her prin- 
cipal faila, carrying the helm near a midfliips with a trembling 
motion. This a faft failing fhip will often do, when it blows 
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-to On Tacking and Turning to Wintjward, 

Onafliitwfrefti and the water finooth, though two tliirds of the canvas (as I 
(oriaUiS^ have counted) ftand before the mainmaft, and a good deal of it 
over tlie bows^ upon the bowfprit and jib boon>, when there h 
none which proje<Sts over the ftero, except part of the long boom 
inizen, which has lately become the pradice, and which I look 
upon as an improvement. When a fhip carries the helm a lee at 
fuch times^ it is a iign that fhe is too much by the ftern^ or the 
mafts are ftayed or ftand too far forward. But when a fliip is not 
enough by the ftern, or the mafts rake or ftand too ht aft, fhc will 
gripe, and carry the helm a weather, which is thought by many to 
be an advantage in turning to windward. This opinion I have 
ri^cnt^f heard refuted by a very plaufible experiment, tried on this account, 
a rudder by fixing a rudder to the ftem of a failing boat, fo that it could be 
thcftem pointed to windward occafionally on either tack, thinking this would 
of a fail- make the boat carry her proper helm a weather, and the water 
"* ^* ' would aft upon the lee fide of the two rudders, in a dire^on fo 
as to caufc her to gain more ground in turning to windward : but 
it was found from experience to increafe the refiflance a head, and 
that it did more harm than good. I have experienced great advan- 
tage from fuiting a fhip with more head fail than after fail, to eafe 
the weather hehn, when chafed by a much fuperior force at a 
finall diftance to leeward, carrying a preffing fail clofe by the wind. 
At fuch times it may be perceived how much the water is raifed 
above its natural level before and on the lee bow, and you may fee 
a hollow, below the level on the luff of the weather bow, by the 
headway; and the fhip heeling to the prefTure of the fail fhe makes 
a fuller v^ter line to leeward, than to windward, confequently a 
greater refiftance on the lee than the weather bow, which is the 
reafon that fliips in general require fo much more head than after 
fail, and to fwim fb much by the ftem to be in the beft trim to 
fteer, and be under command of the helm {b as to make them 
moft manageable. 

Ships lightly baliafted, or an extraordinary length, arc very 
uncertain, and require extraordinary attendance and time in tack- 
ing, (as is mentioned page 24,) whilft a fhorter well proportioned 
fhip iti a good trim for turning to windward, may come about fo 
hA as to make it difUcult to work and manage the fails, fo as to 
get them properly trimmed in due time. 
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To tact * Sljip when m a dangerous Situation by a rough Sea, or 
when her Trim, or her Property, is fuch a^ may make her. 
Staying doubtful^ 

SUCH circumffances certainly deferve attention, as fafety may 
depend upon management ; every thing Should be ready and: 
clear, the people properly ftationed, the fails lairly trimmed, the 
fhip cunned and fleered juft full and clofe by the wind, and if it 
is a rough fea take the advantage of the firft fmootheft time, when 
the fhip has as much headway upon her as can be expeded. To 
haul down the jibb, if fet at fuch times is of great fervice, and not 
to put the helm a lee all at once, but luiF the. (hip up^ by degrees 
to fhake the fails ; and not till then, order rfie helm hsLvd a lee 
with a loud voice,, to let go th^ l^e iheets forward, but not the lee 
braces and fore-top-bowUne, as in common, to back the head fails 
tpo loon J that ftpps the Ihip's headway, which muft continue to 
give power to the helm till the wind is brought a head, elfe you 
may be fure the (hip wilL not (lay. To off tacks and (heets, and 
haul mainfail when the wind is a point on the weather bow, this 
Iwings the yards (harp round, that the main tack may be got clofe 
down,, whild the head (ails becalm the fore leech of the main and 
main-top-faik,. at the: fame time the wind blowing aflant on the* 
after leech of the(e (ails, adls jointly with the rudder to turn the 
fhip's ftern,. fo as to bring her about the right way, as reprefented- 
hy Sgy^TC I,, plate the ad- 

When a (hip cpmes about, at fuch times (he is fure'*to have 
fternwayi by the time the head fails are hauled ; therefore the. 
helm (hould not then be (hifted a lee, as is commonly done, but 
fliould be kept hard a-weather till her (lernway cea(es-4 the water 
adling upon the weather fide of the rudder prevents the (hip billing 
round off from the wind, which the helm when, hard a lee oc* 
cafions while the (lernway continues; and (Iria notice (hould be 
made by fome obje<3: a head, or by the compaf8,.that the (hip con- 
tinues coming about till the wind is on the other bow, . for if (he 
ftops with the wind a head, and by the water along fide her head«- 
way is perceived to be done, the helm (hould be diredlly (hifted ta» 
the other fide^. fo that by the (lernway the water may aft upon.thc^ 
rudder and bring her about the right way, and then the helmi 
ihould not be kept a lee, but immediately (hdfted,. and kept hardc 
a. weather till her ilemway ceafes. For the reafon already given, 
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the head i&ils may be hauled as foon as pofIible» for the fhip will 
' be fure to fall off the fafter, and farther in proportion to her ftern- 
way, fo that the weather braces fliould be tended to prevent the 
head yards flying fore and aft, as they will do if it blows frefli, 
and to keep the head fails (hivering, that the fore tack may be got 
«fily clofe down, the ihip ftopt the fooner from falling off, and 
fhifting the helm a lee when the ft^rnway ccafcs, the head iails 
may be trinuned iharp as the (hip is perceived to come to* 



To tack a quick-turning SHIP In a frefli Gale, and ihiooth Water* 

A GOOD or bad haul in this cafe makes a material diflferencc 
in gaining to windward, and in wear and tear, and in the 
cafe of the people, I have been in a fhip, where when hauling 
mainiail, it was always catched a back, as is reprefented figure 2, 
plate 2d. fo that we ha4 the maintack to get down five or fix feet, 
and the after fails to trim after the (hip was tacked ; and that this 
is often the cafe, may be feen from the common print of a fhip 
tacking, where it. is reprefented in the fame manner. This is 
owing to the cuflom of always putting the helm hard a lee 
whether the fhip requires it fo far or no, aiid not hauling the main- 
fail till the wind is right a head. 

Therefore to make a good haul at the time, when it is known 
that the fhip will be very quick in flays, the helm fhould not be 
put hard a lee, as cuflomary^ but half down a lee, lefs or more, as 
experience proves to be fufficient to bring her about before fhc 
lofes her headway, to off tacks and fheets as foon as the fails fhake 
that the mainfail may be hauled, with the wind two points on the 
weather bow, as reprefented figure i, plate the 2d. This manage- 
ment lielps the fhip in flays, and gives time and a favourable op- 
portunity to get the main tack clofe on board, and the after fails 
fairly trimmed by the time they fill, fo that the people may be all 
at liberty to haul and trim the head fails ; then the helm fhould be 
fhifted, or righted only, as the fhip may require, by her head or 
flernway, to work her clofe, and not always hard a lee, as cuf- 
ternary ; for if the fhip has headway, it may bring her up in the 
wind; and if flernway, it may make her fall broad off from the 
wind, as before mentioned. 

It mufl be allowed, that the lefs helm a fhip is tacked with, fo as- 
fhe does not get * flernway, the ^rther fhe will ihoot and gain to 
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*dndward in ftays^ f« the rudder flops the fhip's way through the 
water more or lcfs>. in proportion as the helm is put over to either 
fide, as appears from the experiments I related page 47. And as to 
a (hip €x>ming about with little hehn, it is well known that will 
eften happen when not intended, by a fmall negledt of the helm» Tacking 

In narrow channels, where a ihip has very little room to turn to ^^J^^ 
windward, flie may require the helm to be put down hard a lee> channels. 
all at once; and the lee braces forward, fheets and fore-top«« 
bowline, all to be let go at the fame time, alfo to brace the head- 
iails,. which may prevent the £hip (hooting a fhore in ftays* When 
this happens the mainfail may be hauled with the wind three points 
on the weather bow^ when the after faik fhake,. and the headiails 
fake aback, by being braced to> which will, give more time to get 
down the maintack, and to trim the afterfaUs without hindering, 
but rather helping, the fliip's- flay, as before obferved. For fup- 
pofe a. ihip was to be launched head foremail, with her fqu.^refails 
ijbt and trimmed iharp, with the larboard braces forward, and the 
ftarboard braces aft, and. with, the wind three points on the 
ftarboardbow, a& repr^fented figure i, plate 2d. it is evident from^ 
thence that the wind would a<^ whilft the headway continued, fa 
as to turn the fhip's head to flarboard; and on the afterfails to 
turn the ftern to port, which would bring her round on the lar- 
board tack,, though (he had no rudder hung,, or if (lie had her 
helm a.mid(hips, by the efFed; of die (ails only.. ingto 

But the befl lefTons for tacking^ and working to windward in ^^[^"A^Y!}! 
little room, are in the Comers bound to London, where many trade to 
great (hips are conftantly employed, and where wages are paid by. ^*^^* 
the voyage, fo that intereft makes them dexterous, and induftrious 
to manage their (hips with few men, in a complete nunner, in 
narrow channels, more fo. than perhaps in any other trade by fea in 
the world. The (camen there go regularly from» one thing to 
another,, which they know depends upon them, by the great prac- 
tice they have in. turrnmg. to windward againlt wefterly winds, 
through narrow and (hoal channels, with their deep loaded- (hips,, 
which are trimmed hear an even keel to make them draw as Uttlc^ 
water as po(fible, and their main-malls (land farther aft than com- 
mon } this occafion» them to gripe, which often obliges them to^ 
work the fpritfail and all the headfails they can bear, to make them 
manageable when turning to windward. In. narrow channels,, 
when it blows fo (Irong that all hands cannot haul aft the fore: 
ibeeti but are obliged to heave it aft by the capdern^ even then it 
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would ht looked upon ad a great blunder to make a %ad hsm}^ 6b^ 
ferviiig always the (hip's quick or flow motion in ftays^ to oiF tack< 
and ifheet^, fo as to be all ready, and haul mainfail in the propel 
time, whilfl: the wind takes the back of the weather or fore leech* 
of the main and main-top-fail, which fwings them fhafp rounds 
with the main (heet block clofe aft, and the main tack on the 
other fide, clofe forward to the cheftrce or the tack hcde, (6 that 
they have only to haul in the flack of the maintack and iheet, and 
trim the after-faik whilfl becalmed by the head-fails, k> that all 
hands are at liberty to help to haul and trim the head-failSj whea 
the weather requires it. 

It muft be allowed, as mentioned page 52, that thefe /hip? 
being adapted for this trade, are rigged as light as poflible, to make 
them work eafy to windward in narrow channels, with few hands jt 
they have no lifts to the lower yards, no fore- top-bowlines ; and 
have fliort main-bowlines, and fnatch blocks for tlic main and fore* 
Ihects : the main braces lead forward, fo that the main and main* 
top-bowlines are hauled and belayed to the fame pin, the fame 
way with the main brace, fo that one man cafily lets them all go 
together at once when the mainfail is hauled, or rather fwung fo 
fliarp round, by the wind, as above mentioned, with fo fwift a 
motion that though they haul every thing hand over hand, they 
can only get ki the flack of the main- top-bowline by its going 
fingle, which they make faft to keep the fails thus fwung (harp 
round, till the main tack is got down, and the yards braced up, 
they then haul the bowlines upon the main brace, for the reafons 
given, and t^e ihips being trimmed near an even keel, with the 
main-maft ftanding far aft, as before remarked, makes them work 
clofe, by preventing them failing much off from the wind, though 
they may have loft their headway, when the head-fails are hauled; 
And they are moftly built with pink ftems, rounding inwards in- 
their upper works, fo that they trim the fails to ftami full within 
five and a half points of the wind, and have fo little top-hamper 
above water, to hold wind, in proportion to other ihips, tnat when 
turning to windward in narrow channels, they beat fliips that 
would beat them in the open fea, which muft be owing to fuch 
reafons as have been ^v,en : and in order that the mnning ropes 
may run clear iii making fhort trips, they doat coil them up^ but 
ihey let them run as they were hauledv 
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On Taming to Windward in very narrow Channels^ ^5 

SAFETY depends greatly on getting a (hip at firft fairly under- 
way, and where there is water enough, it is. certainly beft to 
Jieave fhort upon the anchor, and weigh with the firft of the tide's 
making to windwards And if the wind is partly acrofs the tide, 
it will caft the fhip with her head towards the weather fliore, 
which (he xnav be kept clear of, by driving with the fails aback, 
as rcprefented plate the 3d, figure 2(L tin the anchor is up and 
ilow^. And as the tack towards the weather (hore is the fhorteft, 
it is prudent to back as near the lee fide as you can with fafety, to 
anake the firft board the longer, to get the proper fails fairly fet, 
and to get all ready in time for tacking, and to make as bold as 
poflible with the weather fhore, cm which fide a fhip is always 
fureft in coming about, and in cafe of mifling ftays, a fhip may 
he backed off from the weather (hore, as above mentioned, titt 
ihe has room to fill and fet the fails, and get all her headway to try 
her in ftays again, without any danger. But when the fhip is 
.igot about to ftand towards the lee fhore, where (he is not fure in 
ftays ; when going flanting with the tide, as going acrofs it, and 
cfpecially if there run any waves that may hinder the fhip ftay- 
ing, and not being fure of all the ropes running clear upon this 
tack for the firft time, it may be neceflaty to put the fhip in ftays 
in good time, that, in cafe of a mifs, there may be room enough 
to fill and try her the fecond time, or to ufe fuch means as may 
prevent her going on (hore. 

But when the wind is right againft the tide, which begins to 
make to windward, it requires caution, not to weigh the anchor 
till the fhip fwings end on to the tide, and brings the wind fo far 
aft, that fhe may be fteered right againft the tide, till the anchor 
is up and fk)wcd, and the fails with which the fhip is to work 
are all ready 4 as reprefented figure i, plate the 3d^ And to haul 
the wind from being cldfc over to one fide, which gives the whole 
breadth of the channel, to get the fhip fairly underway, clofe by 
the wind, and ready for tacking, let the firft trip be made a's fhort 
as poflible, till it is found how the fliip and people work upon 
both tacks, and make them longer or fhorter boards accordingly 
afterwards ; but care fhould be taken not to fbnd into an eddy tide 
on either fide, which niay be perceived by a rippling, which has 
often occafioned fhips to mifs ftays and go on fhore. 

There is a faying amongft feamen, if a ftiip will not ftay, 
you muft ware her ; and if fhe will not ware, you muft box-haul 
her ; and if you cannot boM-haui her, you muft club-haul her t 
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tbat is, let go the anchor to get her about on the other tack ;. eacfc 
q£ thefe ma&erly performances deferves particular notice. 



M 



gn box-hauling a ship. 

ANY advantages as well as fafety, often depend upon tEif^ 
_ being put properly in practice ; for it often happens^ that a. 

iliip refufes ftays, when there is not room ta ware in time, fo as tO' 
, avoid danger,, by the commoa method of filling the head, and. 
fhivering the after fails,, &c. Therefore whenever a fliip in a dan- 
gerous fituatioa is put in flays, and it is perceived that fhe flops 
coming to, before fhe brings the wind a head, it is then certain,, 
that fhe will not flay, therefore fhe fhould be immediately box-^ 
hauled, by keeping the helm hard a lee, and haul off all;, bracing 
about the head as well as the after fails^ hauling clofe forward the 
lee fore and fore- top-bowlines, and up misen^ and down after flay- 
fails at the fame time ; tlie wind will then adl upon the fails thus 
aback, and the water upon the lee fide of the mdder, by her flem 
way, will box the fhip fhort round, upon her keel, with her flera. 
up to the wind, far enough aft for the after fails to draw full the 
sight way to a£t with the. helm,^ which mufl be fhifted hard a. 
weather, when the flernway ceafcs ; fo that the headway with the 
wind fo far aft,, will; readily bring the fhip round on the other tack. 
The main and fore tacks are eafily got down^ when the wind is 
upon the quarter,, and fhivers the f^s^. the main fheet is^. eafily 
hauled aft, and the after fails braced up and trimmed fharp, as the 
fhip brings the wind more aft,, which- helps her round the failer, 
till the wind comes on the other quarter, that the' mizen and 
mizen-flay-fail may be fet to take the right way, to bring her to- 
the wind, whilfl you tend and trkn the headi^ils,. as flie comes 
to.. 

Box-HAULiJ»iG may be proved to be the furcft* and readicfl 

vnij^ method to get a fhip under command of the helm and fails, to 

ftipiofca anfwer many occafions in little room, as- well as ware,, and bring 

ground in her from one tack to the other, with the leaft lofs of ground,, to 

box-haul leeward, when a fhip refufes flays- Nice managers of floop rigged 

vefTels, turning to windward in narrow channels, when they want 

but little to weather a point, rather than make another tack, have 

a pradice of running up in the wind till the headway ceafes, then 

they 
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they fill again upon the fame tack : this they call making a half 
l)oard. Thus a fliip in box-hauling may be faid to make two half 
boards, firft running with her head, then with her ftern up in the 
wind, by which <wo motions, a (hip if well managed, rather gains 
to windward, and brings the wind almoft aft, by the time the 
ilernway ceafes, fo that fhe is under the command of the weather 
helm, ^nd the after fails, to bring her fhort round, on tlie other 
tack, with the firft of the headway, in which time only it is the 
ihip goes any thing to leeward worth notice, in box-hauling; 
therefore it fhould always be put in practice on thofe occafions, by 
putting the ihip in ftays, though it is known (he will not come 
.about W4th her head to windward; and in a gale of wind and high 
waves, or when there are not people enough to manage and haul 
the headfails, the afterfails only may be hauled, and the fore-(hcet 
hauled clofe aft again, when it is perceived that the (hip has done 
coming to, as is reprefentcd plate 7th, of a (hip imbayed on a lee 
Ihorcj which (hall be ipoken of in its place. 



On CLUB-HAULING a SHIR 

THIS is to get a (hip from one tack to the other, by letting 
go an anchor, when by an eddy tide, or by a rough fea, or 
being out of trim, or from any other cau(e, (he refufes to ftay or 
ware, in time to avoid danger. When this happens in (hoal water, 
found by the lead, that if the (hip has not water over her anchor, 
(he would have fternway given her, and not headway when the 
anchor is let go, and the weather anchor is likelier to go clear of 
the ftiip than the lee one, therefore both bower anchors (liould be 
ready on thefe occafions. — Turning to windward, at fea, will be 
noticed hereafter^ when treating on making of pa(rages. 



On a SHIP driving to Windward with the Tide. 

IT often happens that there is not room to turn a veflel to wind- 
ward through a crowd of fliips, or in narrow channels, but 
ihe muft drive by the help of the windward tide. 

A SHIP 
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On a SHIP drivmg to Windward with Ac Tvic 



A SHIP in this iltuation, mufi be mamged^ accordbg tp thd 
manner you defign to proceed^, for if the tide is ilfong enough^ in 
proportion to the wind, io that (he will drive faft enough to wind« 
ward, ftern foremaft, it will certainly be the beft, as it may be 
done with or without any fails fet, the yards being braced fharp^ 
mp, as reprefented plate the 3d, figure i * A- flxip may be fleered 
at pleafure, and to a great nicety, end on to the tilde,; and. ihe will 
drive (lern foremaft in le£s room than her own length ; but it will 
require above three times her length to drive broad-fide, if the 
wind is right againft the tide ; and dexterous management is re- 
quired on ilich an occafion, becauie a (hip will always fhoot and: 
tend towards that ihore a head of her, fo that you cannot drive, far 
upon one tack, though with the fails a back, withput waring at 
times, to drive on the other tack, or the (hip will (hoot on that 
ihore a head of her, of which I have feen inftances in fpite of all 
endeavours to back a ftern i the reafbns of which appear to me toi 
be as follow. 
Rcjifonft Ships in genecal have a longer and (harper run aft than they/ 
why fbipi have an. entrance forward, the fternpoft and rudder ftand more: 
head^more Upright, than the ftem and gripe, and they fwim more or lefs. by/ 
**^an t*»cy the ftem ; therefore the after part of a (hip muft be more, power- 
bilked a fiilly aded upon by the windward tide, than h^r fore part in the. 
thTff water, which confequently fets her ftern more to windward than. 
driving her head, which at the fame time is more. ad:ed upon by the windi 
^tMhlr above water than her ftem, in proportion as the foremaft, and alii 
tide, tho* belonging to it, is larger and ftanda farther forward than the mizen^ 
areidJaok. ^^fiaft ftands aft,, and the bowiprit; with the jibboom, and all that 
belong to them projedting fo far over the bows, and nothing pro- 
jeding over the ftern to hold wind, in the (ame proportion a baft,, 
they muft naturally caufe the (hip to drive with the wind molUy 
a baft the beam.. And though the moft effe<3:ual means are fup- 
pofed to be ufed on fuch occafions, to keep the (hip's bow to the; 
wind, and prevent as much as po(rible her falling off and (hooting, 
a head, by letting hen drive with the afterfails flat a back, the 
mizen hauled out,, the helm a lee, and the.head(ails kept (hivering,. 
as is reprefented by figure 2, plate the 3d, where it appears aa if ai 
ihip might be backed a ftern at plcafure,. yet experience proves 
the contrary, and the following reafons may. be added to thofet 
above mentioned. The helm muft be kept a lee, when driving in. 
this vmy,> and though the afterfails are aback, the (hip will (hoot a^ 
head, and back a ftem alternately^ butfhe will. come, to with a 
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On a S H I P driving to Windward with the Tide. «9 

•flow motion, by her headway, till fhe brings the wind before the 
beam, which gives her ftemway and makes her faD round off upon 
her heel, with a quick motion, and brings the wind fo far abaft 
the beam, that fhe foon gets headway again, fo that fhe will fhoot 
•much farther a head than fhe backs a flern, which makes it diffi- 
cult to drive broadfide with the tide, right againfl the wind, ia 
little roonj with fafcty. 



liHHii 



To drive a SHIP Broadfide tx) Windward, with the Tide right 

againfl the Wind. 

IT is a mafterly and neceffary piece of feamanfhip, to^be able to 
perform this with fafety; where there is very little room, as 
is reprefented plate 3d, where the fhip figure i . by the help of a 
ilrong tide, may be fuppofed to have drove flern foremofl, right to 
windward, where it was too narrow to drive broadfide, and to have 
got w^here there is but jufl room and tide enough to drive broadfide, 
which may make a great deal of difference in the fhip s driving 
according to the wind and tide ; for if we fuppofe the wind blows 
€0 frefh that the fhip cannot be made to go lefs than at the rate of 
two miles an hour, through the water, when driven flern fore- 
tnafl, the tide mufl run at the rate of three miles, to make her 
drive one mile an hour to windward, but where the tide runs but 
two miles an hour, the fhip will then be at a fland between wind 
and tide, but when fhe is brought to, and drives broadfide, as re- 
prefented by figure 2, fhe may not drive above half a mile through 
the water; fo that what the diflference is between that and what the 
tide goes, fo much (he will drive to windward. 

A SHIP may drive flernforemofl without any fail, as fhe only 
requires fleerage way to command her, and the lefs way fhe has 
through the water, the fafter flie will drive, fo that when it blows 
frefh, to contrive and make flopwaters may be of fervice to help 
her to windward. But to bring a fhip to, where there is little 
room, fo as to drive broadfide, will require the three top-fails, the 
mizen, and the foretop-maft-rtayfail, to be ready to hoift, to make 
her manageable to back, or fill, flay, or Ware, as may be required; 
for iliQuld we endeavour to bring a fliip to, without fail to throw 
aback occafionaliy, fhe will periuips fhoot on that fliorc a head 
before fhe lofes her headway, 

M Now 
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Now let us fuppofe that the fhip figure i , plate 3d. after driv- 
ing ftern foremoft as above mentioned, has fet her topfails braced 
fharp up with the larboard braces, in order to bring to, and drive 
broadfide on the larboard tack. In this cafe' the fhip fhould be 
fheered as near the ftarboard fhore as flie poffibly can with fafety, 
then the helm fhould be put hard a flarboard, hauling out the mizen 
as foon as it will take the right way, fo as to bring the fhip round 
to with the topfails aback, to prevent her fhooting too near the 
larboard fhore. 

A SHIP bringing to with much headway, will bring the wind 
nearly right a head, by the time the headway ceafes ; then the 
helm fhould be fhifted hard a weather, and the fails being aback, 
will foon give her great flernway, by which means a flearnboard 
may be made to back her as near the fhore a flern as pofTible ; foF> 
as it has been obfcrved, a fhip driving broadfide may eafily be fhot a 
head, when fhe cannot be backed a flern, and this is the only time 
a flernboard can be made to advantage at the fhip's bringing to : 
for when the flernway ceafes, the helm mufl be put and kept hard 
a lee, and the fliip mufl drive with the main and mizen-top-fails 
aback, the mizen hauled out, and the fore-top-fails kept fliiveriug, 
as is reprefented figure 2, plate the 3d. and if the mizen-flay-fail 
was fet with the flieet to windward, it might help to keep her 
more to the wind, fo that fhe might drive the farther on one tack, 
before you arc obliged to ware her to drive on the other tack, which 
mufl be done as foon as the fhip is perceived to draw near the 
fhore a head^^ which will always be the cafe with a fhip driving 
right to windward, for the reafons given. 

When intending to ware, as a fliip is always coming to, and 
falling off by her head and flernway when thus driving, take the 
opportunity, when flie has jufl done falling off by her flernway, 
as fhe is then as far a flern as fhe will be upon that tack, and the 
wind as far aft, being then all ready up mizen down mizen-^flay- 
fail, (if fet) fhiver the main and mizen- top-fails,, fill flat the fore- top- 
fail, up jibb and fore-top-mafl-flay-fail, (if neceflary) fliift the 
helm nard a weather, the tide then fetting round the flern, as is 
reprefented by the fhip's wake and boat to windward, figure 2, it 
will then a6l with fuch power upon the rudder in that diredion^i 
that with the firfl of her headway, the fliip may be wared, and 
proceeding as before, brought to, fo as to drive on the other tack i 
in this manner a fhip may he managed, to change tacks, and drive 
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right to windward with the tide, in lefs room than any one would 
think poffible, who has not had the experience. 

But inftead of waring as laft mentioned, I cannot help think- 
ing it would be better to put the fhip in ftays, filling the after fails 
flat, keeping the fore- top-fail juft drawing full, till the (hip comes 
to, fo that it will take a back to help her about, and if fhe flays, 
let the helm lie, as it will then be a weather ; the ftiip may then 
■be backed, by making a fternboard towards the (hore a ftern, at 
pleafure ; and if fhe refufes ftays, it gives a favourable opportunity 
to brace the topfails a back, and box-haul her Found, as has been 
defcribed page 90, by which (he will lofe lefs ground than by war- 
ing ; and the (hip's trim may require this pra<aice, as it is known 
that loaded- colliers will ftay when they will not ware, and when - 
light in ballaft, they will ware when they will not ftay. 

The above management is founded on a fuppo(ition that a (hip 
is to drive through a long ftraight reach, or channel, where the 
tide runs true xight againft the wind. 



To drive broadfide to Windward, with the Tide running a crofs the 
Channel, or, in a River of a winding or ferpentine Form. 

IN channels where the tide runs a crofs through fwaflies, &c. the 
(hip (hould be laid to drive with her head towards that (hore 
the tide fets from, and the fetting of crofs tides is beft perceived 
by fome objeds which may be found to lie nearly in the diredtion 
of the channel ; obferve nicely how the (liip opens or (huts thefe 
marks, that the fails may be kept aback, (hivering, or full to 
ihoot a head as the tide may require, fo as to keep the (hip in a 
fair way. 

Driving in a crooked or ferpentine river, as reprefen ted plate 
the 3d. the tide commonly runs winding like the river, from a 
point over into a bay on the other (ide, and out of the bay again 
paft the next point, into the next oppofite bay, &c. therefore at 
the bottom of each bay, where the tide begins to fet out again, 
the (hip (hould be put on the other tack, to drive with her head 
towards the next point, as reprefented by the (hip figure 2, by 
which means a (liip may be backed a fterji, fo as to drive clear of 
the (hore a head, upon both tacks. 

M 2 When 
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When the wind blows a point or two of the compafs, ocrofi a^ 
tide that runs true, a (hip driving with her head towards the 
weather fide may be eaiily managged, fb as to keep in a hit way, 
by backing, filling,, or ihivering the fails, and the more the faiU 
can be kept ihivering, the hAcr the ihip will drive.. 

Though a windward tide help& a (hip to work, and makes her 
manageable when driving to windward, yet it Is very aeceilaxy to.< 
Jaave an anchor ready to letgOj as 6cca(ioamay require.. 



On Brinoing a SHIP, to ah. Anchor. 

» 

VARIOUS fituations and different fbrts of harbours, roads 
and coa(ls, and different diredions and ftfength of winds, 
waves, and tides, make it impoffible to fix certain rules to bring 
a Ihip properly to an anchor, at all times and places*. Yet in my 
epinion, a great deal may be faid on the fubjedt, deferving notice.. 
— ^^And firil it may be neceffary to make fome remarks on coiling, 
cables*^ ' ' ' " "• 



On coiling CABLES. 

IT may occafion the lofs of a ihip, to coil a new cable vdth the* 
fun, as it is termed, before it is properly ftretched, or the end 
en through the coil, for it is almoft fure to come up in kinks; 
when veered out, and efpecially in cold weather. The greateft 
dependance being on new cables, they are commonly kept in referve 
till the other cable,, or the anchors give way, which makes this 
bad pradice in coiling them the more dangerous ; therefore it 
Jdiould be firfl: confidered, how to. manage the cables, to make 
them work and coil to the bed advantage, and run clear of catch- 
fakes, as well as kinks. 

A CABLE in my opinion, works and wears much better for 
being coiled the fame way that it runs round the windlafs, or bits.. 
Therefore the cables for the (larboard anchors, which work round 
the windlafs againft the fun, (hould be coiled againft the fun, and 
thofe for the ferhoard anchors coiled with the fun, as they work 
that way round a windlafe, and as they run out round the bits the 
contrary way, fo that the cables (hould be coiled accordingly. And 
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to make new cables anfwer liiis pradice, is, the iirfl: Hmc, to eoil 
them with the fun, over the cable tier hatchway, with larger or 
lefs fakes,, according to the limbernefs or ftiffhefs^ of the rope, and 
take the upper end through the coil,, to coil it down in the tier f 
this will make the rope pliable to coil, and veer out eaiy, clear of 
the kinks, either with or againft the fun. 

To coil a cable to run clear of catch-fakes^ the cabjb fhoul^ 
always be laid out from the iniide fake to the out fide fake^ at thcr 
farther end of the cable tier, farthefl from the hatchway; this 
will likewife coil the cable fo much lower in that part near the 
hatchway, fo as to give more room and height to bend and coil the 
cable, and for the bends to upfet clear when veering away*. 

The bad cuftom of coiling cables with the fun, fo as to run in 
kinks proceeds firft from the rope-makers, who for their eafe, coil 
them that way to fend to the fhip, where, without thought, they are 
too commonly coiled down the cable tear the lame way, becaufe a 
new cable before it is well ftretched, will ahvays bend of itfelf ia 
that way of coiling, for the rope opening againfl the lay, gets, 
clear of a turn at the bend of every fake, which is the reafon that 
a new cable bends and coils fo eafy this way, but when this cable 
comes to be veered out, this turn muft come into the cable again, 
at the upfetting of every bend ; but the lay of the* rope inclines it 
to keep clear of this turn, which prevents the fakes from upfetting, 
and caufbs it to come up in kinks, by which bad practice I have 
known manny harrow efcapes. Therefore all. new cable-laid 
topes, haufers,. and towlines, as well as cables that require to run 
clear of kinks, (hould be either coiled againft the fun, till they ar« 
well ftretched, or with the fun, and the end taken through the 
coil as before mentioned ; for the fame reafon, as it is well known^, 
that a coil of new rigging will not run dear of kinks, without the 
end is properly taken through the coil. But to coil a new cable 
againft the fun, that is, from the right hand to the left, requires a 
turn to be forced into the lay of the rope, at the bend of every 
fake,, which makes the bends upfet of themfelves, fo that the cable 
veers out very eafy.. 

Now if we may fuppole that the anchors and cables are att 
Bcady, fo as to be fure of running clear, the next things to be con- 
fidercd, are the depth of water, the room, ftrength of the wind, 
waves or tide, where you expeft to anchor; alfo that the buoy, 
and buoy-ropes, range of cable, handfpikes, ftoppers, ring-ropes,, 
and buckets of water to throw on the windla^ or bits, be all 

ready,. 
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ready, as occafion may require, and to give as great a fcopc of 
cable as the place will permit, before you offer to bring the fliip 
up, becaufe the length and weight of the cable, will contribute 
greatly to eafe both the anchor and cable, as well as the fhip, when 
the waves run high, for which reafon, I have known fhips have the 
inner ends of the fheet, and beft bower cables {pliced together, fo 
that by overfetting one cable, they could veer out both upon one 
end, to either anchor, if neceflity required it, for it is well known, 
in a ftorm when rhe waves run high, and efpecially in deep water, 
that a (hip will ride much eaficr and longer by two cables, or more 
upon one end, to one good anchor, than by two anchors with 
a fingle cable to each. For to ride by two anchors, diey muft lie 
far enough afunder on each bow, to prevent one anchor from 
hurting the other cable, by which means a fhip feldom pulls hard 
upon both cables at the fame time, but firft pulls hard upon one 
cable ; if but a fhort fcope, it plunges her deep into the fea : then 
that drain draws the fhip towards that anchor, which flackens that 
cable ; fo that by the next wave fhe flrains hard upon the other 
cable, and fo on, fhe pulls firfl: at one and then at the other, which 
caufes a fhip to labour, and be very uneafy in the waves, in com- 
parifon to what fhe would be, if riding by one good anchor and a 
great fcope of cable, which admits the fhip to fall and rife eafy 
with the waves, without hauling the whole length and weight of 
the cable off the ground, which makes the anchor hold longer 
without coming home. 

In letting go an anchor, care fhould be taken that the fhip does 
tiot hurt herfelf upon it, in cafe of flioal water, and that the anchor 
is not fouled by the cable getting about the fluke or flock of the 
anchor, which may prevent its holding the fhip when any ftrain 
comes upon it. 



To come to an Anchor when the Wind is right againfl the Tide. 

IT fhould be a rule to fhoot the fhip a head of the anchor, or 
fheer her clear of it, upon the fame tack you defign to fhoot 
her upon, the next tide, endeavouring always to keep the fhip in 
fwinging with the tide on one fide of the anchor, to keep clear of 
it, for reafons that will be given in their place on\ keeping a clear 
anchor. As is reprefented plate the 3d. it may be fuppofed that 
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the (hip driving to windward has got to an anchoring birth, or the 
tide is fo far fpent that fhe will drive no farther to windward, and 
muft come to an anchor on the llarboard tack. In this cafe at 
letting go the anchor, the fhip fhould be fliot a head of it, and 
kept a head with the helm a weather, and the yards braced full 
with the larboard braces, and the fore-top-maft-fay-fail and mizen 
fet full, as is reprefented by figure 3, plate the 3d. till the wind- 
ward tide is done, that fhe falls to leeward and rides windxoad, 
with the wind, anchor and cable right a head, as reprefented 
figure 4, plate the 3d. in which pofition fhe will lie clear of the 
anchor tUl the next windward tide. 



To come to an Anchor when going with a flrong Wind and Tide 

the fame Way* 

WHERE there is room, it is certainly neceflary to furl the 
fquare-faiU, a» the fhip is running before the wind and 
tide, and to bring her to, by putting the helm hard over to flar- 
board or port, and haul out the mizen to bring the fhip's head up 
as much as poilible, againfl the wind and tide, at letting go the 
anchor, which will contribute greatly to bring the fhip up with 
fefety and eafe, compared with that bad pradlice of letting go the 
anchor as the (hip runs^ right before the wind and tide,, without 
handing the fquare-fails, which adds all that extraordinary force of 
the fhip's way through the water, to the ftrength of the wind and 
tide, and thus increafes the flrain and rubs the cable to a dangerous 
degree, by which I have feen great damage done, as breaking the 
cable, &c. which might have been avoide4 by bringing the fhip 
to, and ktting go the anchor, as above recommended. 

The damage that is often done on this occafion, proceeds from 
want of confideration ; for as it has been obferved before, a fhip 
failing right before the wind, and a flrong tide, does not feel the 
real ftrength of the wind ; therefore apprehending no danger, they 
let go the anchor as the fhip runs, which if it does not make 
fomething give way, mufl greatly ftrain every thing that is im- 
mediately concerned in bringing the fhip up. 
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To come to an Anchor, with the Wind right a crofs the Tide* 

WHERE it can be done, the fliip fhould be always put 
upon that tack that ftems againft the tide, when the 
anchor is let go; and if it is defigned to continue at a iinglc 
anchor, in order to keep it clear, I would recommend to iheer 
and keep the (hip to leeward of the anchor, by keeping the helm 
a weather, and the fore-top-maft-ftay-fail fet with the iheet to 
windward, as reprefented by the fhip £gure i, plate 4th. for the 
reafons which wiH be given, when treating on keeping a clcy 
anchor. 

Great advantages may attend letting go the anchor flemming 
againft the tide; and efpecially where the tide runs very rapid, for 
it give« an opportunity to take notice at what rate the Ihip may be 
going a ftern, fo as to judge whether it may not be neceffary to keep 
fail fet, in order to bring the fhip up, and ride eafy in a rapid tide* 
I have been where we let go the fiiiall bower anchor, with all iaiis 
fet, with a freih breeze of wind againft the tide, and veered out 
the whole cable, and the (hip ftill drove ; then we let go the beft 
, bower anchor and veered out all that cable, by which the ftiip 
brought up, and rode fo clofc to a ftiodl a ftern, that we were 
obliged to ride with the helm a port, to keep the (hip with a broad 
iheer, to prevent her touching the ground, which wquld have 
overfet the (hip, broke away her mafts, and turned her over^ 
and over upon the (hoal, and this would probably have been the 
cafe, had it not been for the fails being kept fet, which helped to 
bring the (hjp up, and enabled her to ride againft this very rapid 
tide« 



To come to an Anchor at Slack-tide, or ftill Water where there 
is neither Tide or Current. 

IT is expefted in this cafe, that the fails are taken in, as the 
ftrength of the wind, and fituation may require, to bring the 
fhip up with eafe -, in moderate weatlier, and where there is rcom, 
it is certainly beft to bring the (hip to under the topfails, tbrou ing 
her head up to the wind, by putting the helm a loe, with the top- 
fails lowered down or clued up; and when the (liip is percc ve .0 
get fternway, then let go the anchor to the grcui^, but veer oat 
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ano move cable but a€ die fliip takes it, by xlriving to leeward horn 
^the anchor, as iiepreifented by the (hips, £giiK £ aad 3, plate the 
i5th, and not offer to bring the diip xtp, till it is thought that (he 
)has a iufficient £copo xyf cable to cide hor, on whidi it depends to 
onake *the anchor and cable hold, as the occaiioa may rei^uire. 



ITo come to lan Anchor in Roads that are often crowded VeltH 
SHIPS, fo as to take and give good and clear Births. 

THE beft anchoring births in thefe places are commonly well 
known by marks, and the firft fliip naturally takes up, and 
lias a right to keep one,, clear from any other /hip anchoring ii? 
«ear, as to make her a foul birth, as is reprefented by plate the 
5 th, where the (hip figure i, may be fuppofed to be come to an 
4mchor, in the beft birth, having the caiUe and windmill in one 
line, and the houfes and ciiurch in another line of diredion, point-- 
ing exad:ly to the anchor:; theie particulars ought to be wrote 
idown in the log book, as Aould Ukewife. the bearings by the com-- 
j>afs, of extreme points of land, (hoals, .rocks, or fands, all which 
it may be necefiary to remark, fo that a courfe may be fleered to 
keep clear of them, if the ihip (hould be drove from her anchors 
in the night, or in thick weather, aad that the anchors may be 
ibund again by the ^narks made when they were let go, if their 
buoys fhould difappcar. 

If it isa tide, or trade wind road-flcad, the next fliip that 
comes ought Aot to anchor right a head, or.a ilern, of the firH: 
ihip, fo as to lay in each others haufe, but fhould come to on the 
iow and quarter, at a proper difbnce, to prevent other fhips frpm 
•coming between, and in a ilanting diredion j&om the t^de or wind, 
^s is reprefented by the fhips^ figure 2 and 3, plate the 5 th. This 
in my opinion might contribute to the fafety of fhips in fuch places 
^s the Downs, Tarmoutb Roads, or the H^ejl Indies, and other fuch 
places, that may be crowded with fl^ips 5 when it happens to blow 
ilrong upon a lee tide, or in Arong fea breezes in the fVeJl Indies^ 
each fingie fhip may then veer away what cable may be thought 
tieceffary, aiid keep clear of the t>ther fhip's haufe a flern,' or in 
cafe of driving or cafling, this gives a better chance to keep clear 
«>f each Ather« 
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A FRIEND told me that he often got a. good anchoring birth in 
the Wefi India road-fteads, by firft running down, through the 
middle of the fleet, where he often perceived good births left 
vacant, by fome fhips that had (ailed from the middle of the fleet : 
then he fleered out from among the fhips,. and turned to windward 
of them all, fo far as to give time to take in and furl all the fails^ 
and run down before the wind amongft the ihips, without any fail, 
and let go the anchor at the defigned birth, which he could not 
have come at by any other means. The like practice may anfwer 
the fame purpofe at other times and places.. 



To come to. an Anchor when defigned to moor with the befl and! 

ihiall Bower Anchors.. 

IN places expofed to waves,, from, one quarter more than another^ 
and if the fliip is to lie for £bme time,,expofed to all the various, 
winds that may blow,, it fliould be made a rule to let go the firfl:. 
anchor, fo that the (hip naay be moored with Ae fecond. anchor^, 
to lay with an open haufe towards the fea, or the moft open or 
worft part of the road, or river, where the greateft waves can* 
come from, to give the fhip violent pitching motions,, which are 
always very deftrudtive to the cables when riding hard with a crofsi 
in the haufe,. for which reafon the crofs in the cablest ihouldi 
always be towards the fmooth water quarter.. 



To let go all the Anchors to the beft Advantage, when that is the- 
only Chance left to keep the SHIP off a Lee Shore.. 

THIS defperate occafion happens when the anchoring ground: 
lies lefs than two cables length from the lee {horc, or when, 
the fhip is only that diftance from it, with the wind and waves fo 
high, right upon the fhore, that it is found impoflible for the Ihip 
to keep oflf the (hore with all the fail (he can carry ; fo that ikfety 
muft depend entirely on the management of the ground tackle.. 

In fuch a dangerous fituation, where, iJF one anchor or cable 
foil, there is not room to bring the fhip up by another, (and it is 
counted a great difgrace to let a ihip go on ihore with any ground 
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itackle on board, diat might have been ufed to help to ride her,) 
therefore the utmoft endeavours fliould be ufed to let go all the 
^anchors, a little diftance from each other, and as much as poffiblc 
in a line along the fhore, that one anchor may not hurt another 
cable, and that the cables lead clear of each other, and be made to 
bear a ftrain in proportion to their ftrength, to help to ride out the 
Aornx. 

To ptit this difficult performance in pradice, I would recom- 
mend to get the fquare-fails handed, with the quickef): difpatch 
poffible, but to keep the fore-top-maft, main, and mizen-ftay-fails 
iet, the yards braced full, and the helm put ^ hard a weather, to 
keep headway upon the fhip, (hooting her along the fhore, as much 
ias poffible, till all the anchors are let go, contriving to begin with 
th^ weathermoft anchor, or that which has the cable in the 
weathermoft haufe-hole, and fo on with the next weathermoft 
anchor, paying out the cables as faft as poffible, that the fliip may 
keep fhooting a head till the anchors are all let go. 



On KEEPING a CLEAR ANCHOR. 

IT is allowed to be a mafterly and material branch of feaman- 
fhip, to be able to manage a veffel riding in a tide way, by a 
fingle anchor, fo as to keep it clear from rfie cable getting foul 
of the fluke, or flock, and fometimes foul of both fluke and 
ftock, which may be the cafe; and the anchor thus being fouled, 
as it is termed, prevents its holding the fhip, and may occafion 
her to drive on fhore, or athwart another fhip's haufe, which often 
happens from the want of proper methods beiiig put in pradlice to 
keep the anchor clear : This therefore deferves the utmoft regard, 
for in open road-fteads, when only waiting for a fair wind, it may 
be better and fafer to ride by a fingle anchor, than to be moored 
when it blows hard, and among many fhips, which are liable to 
drive athwart each others haufe, fo that to fave both fhips, the 
leewardmoft muft be obliged to cut or flip ; if riding; by a fingle 
anchor, they have only one cable to get clear of, but, if moored 
with the two bowers, they have two cables to get clear of and 
that perhaps at a time when both fhips and men may feem to be 
the fport of wind and waves, which may make one fhip to rife 
whilft the other falls, and tear in pieces even our heart of oak, 
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and make oar feamen's hearts of oafk, Wliich tre bo^ft: onrfdve^ ft> 
much upon, to fail, for what chance do feeble nicn ftand, to fend 
off the blows one (hip gives the other, at fuch times of diftrcfs, 
when nothing is heard but the crafhing of timber, &c. and cry- 
ing out for the lcewafdnrK>ft (hip to cut^ to relieve them, fo that 
if moored, and Ihe mud part with, both anchors, (he may havcf^ 
only one anchor left to bring her up again, and ride by, and £dety. 
liiay ffill depend on keeping that clear ; all which prove the great 
neceflity of endeavouring,, after fixed, rules, to keep a fingle amJiQir 
clear.. 



To keep a clear Anchor, with the Wind rigfit againft tKe Tide.. 

IT fhould be a fixed rule on this occafion, at the tide firfl fetfingr 
to windward, to fhoot the fhip a head 6f the anchor, to keep 
it clear, and not to offer to back her a ftern of it, for that is 
found by experience to be impracticable,, not only for the reafons 
given page 88, on a fhip driving broadfide, but becaufe when the 
cable is lying upon the ground, the (hip fwinging with the tide,, 
will bring the wind fo much abaft the beam, that it will.be im- 
poflible to back the ftiip a ftern, clear of her anchor *, yet L have 
fcen this, attempted in capital merchant's fhips ; and even in his 
Majefty's iervice I have &en fome expoie their ignorance in thisc 
important point of duty*. 

It (hould be another fixed rule, always to endeavoiu' to (hoot or 
fteer a (hip on the ikme fide of the anchor each tide, to avoid lbs. 
ri(k of the anchor not turning in the ground, as the (hip goeSN 
round it, as (he will do when £e is let go at random, onxme fide 
of the anchor one tide, and on the other fide of it the next, by. 
which bad pradice the cable is liable to get foul of the upper- 
fluke of the anchor that is above the grounds. 

This cafe I muft refer back, to the example page 94, wHerc the. 
fhip figure 4, plate the 3d* is defcribed to be managed according 
to the above rules, when (he was brought to an anchor, and was. 
ihot a head of it on the ftarboard tack ; fo that when the wind* 
Ward tide makes again, (he (hould be caft and (hot a head of her 
anchor upon the fame tack, as before reprefented figure 3, plate 
the 3, until (he fwings to windward of the anchor, and comes to 
a proper (heer, with a tight cable growing on the larboard bow, 

and 
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and the wind on the ftarboasd quarter^ .keeping her on this Hieer 
with the helm a port > then* the ^h may be taken in^ till the 
windward tide flacks^ &>r there is no danger of a ihip breaking hei; 
flieer, whiMl the tide runs ftrong^ in proportion to the wind that 
keeps her ftern: b£ the anchor ; but when the tide flacks, or the 
wind becomes fo ftrong, that the fliip ihoots end on upon the tidc^ 
a head of her anchor; then is the time fhe is liable to break her 
iheer againil. the helm, and requires afliflance with fail, and the 
yard» to; be braced about,, ta prevent her from felling over heir 
anchor, and fouling it. 

But to cafi the fhip^ %ure 4, chi the ftarboard tack, as above 
mentioned, when the lee tide is done, the head yards ihould be 
braced up fharpwith the flanboard braces, the after yards with 
the larboardv braces, the fore«*top-ma{t*ftay-feil fet with the flar«* 
board fheet hauled flat aft, and the helm hard aport ; then the 
windward tide ccxning ri^ht aft, ^£ts upon the larboard fide of the 
Budder^ in a direction fucn as will cant the fhip's ilern to ftarboard,^ 
and the wind at the fame time adts upon the fore- top-maft- flay- 
iail, and the head yards, to cafl her head to port upon the (larboard, 
tack. And fuppofe that> by the fitting of the tide, or other ac- 
eidents^ contrary to your defign, the fhip fhould cafl on the lar- 
board tack,, in that cafe, every thing is ready trimmed, as it fhould 
be, to ware her round on the other tack, the helm being aport,. 
is now hard aweather, the head yards and fore-top-maft-flay-fail 
flat full, the after yards braced the other way, all adl together, and: 
will bring the fhip round on the flarboard tack, before fhe comes* 
near her anchor ; then the mizen may be hauled out, and the fore- 
top-mafl-flay-fail, and head yards fet drawing full, to fhoot her 
a head, till, fhe drives to- windward, of the anchor, with, a tight 
cable as before defcribed. 

But to cafl a fhip the right way at an anchor, with a wind- 
ward tide, is. befl reprefcnted plate the 5th, with a fide view of 
the fhip, figure i, to cafl her upon the larboard tack, when the 
fce tide flacks, the helm is put aport, to fhecr the fhip and bring 
the wind on the larboard bow, then fet the fpritfail and fpritfail 
topfail, topped up to port, the jibb And fore-top-mafl-flay-fail 
with, the larboard fheets flat aft, and the jibb fheet under the fprit- 
iail -yard-arm to guy the fail further out to port, the head yards- 
braced fharp up with the larboard braces, the after yards with the 
mizen*top-fail fet braced fharp up the other way ; flrift notice 
ihould. be taken when the lee tide is quite done^. to put the helm 
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hard a ftarboard, fo that the windward tide afting upon the fbr- 
board fide of the rudder ia that direiSion, and the wind upon the 
fails and yards makes them evidently tend to caft the Ihip die way 
defigncd, and when fhe is caft you have only to fill the head fails 
and yards, to fhoot her a head with a tight cable, till the tide feu 
her to windward of the anchor, or fwing* her near end on the tide, 
and brings the wind on the larboard quarter ; then the head fails 
ihould be taken in, and the head yards pointed to the wind with 
the larboard braces, and if {he continues to ride a head of the 
anchor, which (hould be ftridly noticed by the buoy, or the 
growing of the cable, more after-fail Ihould be fet, the mizen and 
mizen-ftay-fail added to the mizen-top-fail, to help the ftarboard 
helm to keep the fhip from breaking her ftieer againft the helm, 
and bringing the wind on the ftarboard quarter ; when this hap- 
pens with thefe fails fet, the mizen and mizen-ftay-fail mufi be 
immediately taken in, ftiiver or keep drawing full the right way 
the mizen-top-fail, fet the jibb or fore-top-maft-ftay-fail, the 
yards and helm being trimmed the right way, as before mentioned, 
to keep clear of the anchor, and bring the ihip round on her pro- 
per fheer again, with the wind on the larboard quarter^ then down 
headfails, and endeavour to keep her on this (beer, as before di- 
re<^led, till the windward tide is done. 



On keeping a clear Anchor when the Wind blows a Point or two 

a-crofs the Tide* 

IN this fituation^ when the cide makes to windward, it will 
naturally caft the fliip with her head towards the weather fide^ 
and for the reafons before given, will fwing her, to bring the wind 
£0 far abaft the beam, as to prevent backing her a ftern of the 
anchor to keep it clear : therefore I would recommend to /hoot her 
a head of the anchor to the weather fide, till ftie comes to her 
proper ftieer; the wind being on the quarter a little a crois the tide, 
will keep her from breaking her fheer, whilft the windward tide 
runs, and ftie may be eafily ftiot a head on the fame fide of the 
anchor, again, as before defcribed, when the windward tide is 
done. — But whenever the wind blows fo far acrofs the tide, that 
the fhip can be fheered and kept to leewafd of jier anchor, I 

recommended 
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recommended this as much the beft practice to keep a cleat 
anchoi:.. 



103 



To keep a clear Anchor, with the Wind right a-crofs the Tide.. 

I STRONGLY recommend the fimple and eafy method of * 
fetting the fore-top-maft-ftay-fail with the weather fhect flat 
aft, and the helm aweather, whereby die fliip may be fheered, 
and kept near the lame place to leeward clear of her anchor, both, 
flood and ebb, as reprefented by the ihip figure 2, plate the 4th. 
But this method of fbeering a (hip to leeward is quite contrary to* 
that bail cuftom whicb is pradkiced in the coal trade, of fhcering, 
fhips to windward of the anchor, and though I allow them to be 
the greateft proficients in managing fhips in narrow and difficult, 
channels, yet I hope to convince them that their pradtice in this, 
inftance is wrong. But Dame Cuftom,^ I know from experience^ 
is a powerful adverfary, and a great enemy to improvements, and 
will feldom fubmit to convidlion ; notwithftanding that, I fball 
endeavour to make a fair comparifon, by defcribing both methods^ 
as they are reprefented in plate the 4th, which was made for this 
purpofe only, and then leave the merit of both to the determina- 
tion of impartial judges. Firft, then let us fuppofe the wind to be 
oflF fhore, and right a-crofs the tide, as is reprefented plate the 
4th, and that the fhip figure i, is commanded by Capt. Reafon, 
and came to an anchor on the larboard tack, flemming againfl the 
tide, as defcribed page 95, with her helm aweather, to fheer the 
fhip to leeward of the anchor, which method not only keeps the 
fhip clear of her anchor, but alfo makes her ride fo near end on to 
the tide^ wiih the wind rather abaft the beam, that fhc may be 
helped with fail, to ride eafier in a rapid tide ; and when the tide 
is moderate, fhe will lie fheered right to leeward of her anchor, 
where fhe mufl be at each fkck tide, as has been before obferved. 
And if we fuppofe that fhe came to anchor at flack tide, as 
defcribed page 95, fhe will then lie with the cable and anchor in 
the fame direftion, with the wind, right a head ; fo that when 
either tide makes, fo as to bring the wind upon the bow, they 
have only to hoifl the fore-top-mafl-flay-fail with the fheet to 
windward, and put the helm aweather, to keep the anchor clears, 
as.you fee reprefented by figure i, plate the 4th^. 

New 
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Now w» wiU jfuppofc PaioK Cwftooi comiwindfoig Jthc ihipAgim 
3, in the fame plate, comes to an anchor on the iUrboar^ tafk^ 
Hemming againft the tide, and puts the helm a lee, which fheers 
the fliip, and lays her anchor in a flanting dir e<^on to windward, as 
rcprefented by figure 3, till the tide begins to flack i then fets the 
mizcn-top-fiiil aback, and in little wind, fqmetimes adds the 
main-top-fail aback, to back the Ihip a ftern, clear of her anchor,, 
.according to her fcope of cable, from her being neaf right to ^i^d- 
-ward to r^t to leeward of her anchor, as reprefentedf rom figure 3^ 
.to figure 4J, where the Ihip muft naturally, lie in tliat fitu^tipn eveiy 
jflack tid^, with the wind and anchor right a head, till the other 
tide makes ; th^n they (hift the helm a lee, brace aback the mi;sen- 
tpp-fail and yards, &c. and fhcer the fliip nearly right io windward 
<m the larboard tack^ to complet<2 almoit the circle quite round her. 
anchor every tide, as reprefeatcd from figure 3,' to figure 4, where 
it appears plain, the ihip is made to take up above twice the room 
of the fliip figure i, confequently in that proportbn her cable ruhs 
over twice as much ground, is more liable fo fweep foul of ftones, 
wreck, or loft anchors, &c. which may greatly hurt it, and it 
may get under the upper fluke pf her own anchor, if the anchor 
does not turn in the ground as the ihip is iheered round i^ which 
probably will be done at the laft and firft part of the tide, when 
it runs eafy ; when if the wind is moderate,* and the bottom a 
tough day, it is great chance but the anchor lies with the ftock t9 
windward, by the fl:rain upon in that direction, as above mentioned^ 
^nd the cable may go over the ftock when lying fla>t upon the 
ground, as the ihip was backed to leeward of the anchor, and 
may fweep under the upper fluke as ihe is iheered to windward 
agaiuj wjiich makes it evident^ that by this practice. Dame 
Cuftom is likely to ride with the cable foul of the upper fluke of 
the anchor, as reprefented figure 4, And to fuppofe the wind and 
tide fo moderate, that the ihip does not drive, yet the ftrain upoa 
the upper fluke may cant it towards the ihip, and raife the farther 
flock arm off the ground, by which in a clay bottom, the anchor 
may perhaps lie in that pofition, ip that when the tide flacks, and 
the Ihip is backed from figure 4, to figure 2,, it will clear the cable 
of the anchor fluke ; and as they iheer to windward again, from 
figure z to iigure 3, the cable is hkely to fweep under the anchor 
ilock arm, that lies canted off the ground. I defy the adherents 
fif J)»n)^ Cj^ilom tP ^cci^upt for their cables fo often getting under 
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tfic anchor ftock, which naturally lies flat upon the ground, but 
from this bad practice. 

Again fuppofe Dame Cuftom comes to an anchor at flack tide, 
the anchor will naturaUy lie in the lame direction with the fliip and 
wind right a head ; and Vhen the tide makes, infl^ad of keeping 
the fliip to leeward, as reprefented figure i, then the old Dame 
fheers and lies to windward of the anchor,, as above mentioned ; 
and fuppofe the wind to change, and come £b far abaft the beam 
that the fliip cannot be backed a fl:ern of her anchor, but flioots a 
head as the tide flacks, in this cafe, if it is good holding ground, 
we may reafonably fuppofe that the anchor has not turned in the 
ground as the fliip has gone round it i the cable will then naturally 
fweep the upper fluke of the anchor, fo that Dame Cuftom is 
likely to be ad;rift with the lee tide, if it blows frefli, or the tide 
runs ftrong, and may carry other fliips adrift with her, which 
makes it dangerous for Reafon to lie near Dame Cufl:om, in 
crowded road-fteads, and it mufl: make great confufion when one 
fheers their fliip to leeward, and the other to windward of their 
anchor, they may flieer on board each other, which I have knowa 
to be the cafe, and Dame Cuftom has then abuied Reafon, by 
calling him lubber, foe flieering the fliip to leeward of her anchor^ 
when Reafon, who had obferved their wrong proceedings, wagered 
in his own defence, that Dame Cuftom's anchor was then foul, 
which proved to be the cafe at heaving it up* 

There is fo much to be faid againft this bad cuftom, of flieer- 
ing to windward of the anchor, that I am furprized how it came 
into practice, fince nothing reafonable as appears to me, could be 
urged in favour of it ; even in refpedt to work, to wear and tear, 
they all are greatly againft it ; fo that I will advife every fliipr 
commanded by Reafon, to refort and lie together, as far from the 
adherents of Dame Cuftom as the room in the place will admit of; 
as they all flieer one way, to leeward of their anchors, they may 
lie with much more iatety clear of each other, in lefs than half 
the compafs of the ground that Dame Cuftom takes up, as is 
made evident by plate the 4th, which 1 hope will prove fufiicient 
to condemn the pradlice. 

It is but fair that we remark what efleft the change of wind 
might have upon the fliip figure i, to leeward of her anchor^. 
when it made Dame Cuftom foul her anchor by being to windward 
of it, as nlentioned above. Suppofe then that the wind comes 
four points abaft the beam ; as long as the fore-top-maft-ftay-faiV 
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with the flieet to windward, will keep drawing the right way, and 
the helm is -hard aweather, Reafon, to leeward of his anchor will 
never come near to foul it ; and to fuppofe by the force of the 
wind the fhip ranges a head of the anchor, that fhe breaks her 
flicer, it will be with her Head to. leeward, clear of the anchor, 
till the tide drives her a ftern of it again ; fo that whilft a (hip by 
this method can be kept to leeward of her anchor, (he (hould 
never be flieered to windward of it-. 



On MOORING SHIPS. 

RULES cannot be fixed to fuit all places and all fhips, but 
different methods may be neceffary> according to the road, 
the fize of the fliip, her draft of water, and how flie may be pro- 
vided with ground tackle,^ &c. Where the tide runs very ftrong,. 
and there is water enough, it is certainly beft to moor water fliot, 
the anchors and cables lying in the fame diredlion with the tide,, 
which can then have but little effed upon them, in comparifon to 
what it has when a fhip is moored a-crofe the tide, where die power 
of the tide alone upon the moorings, is of itfelf fometimes enough 
to bring the anchors home. Therefore great fhips that have fhcet 
anchors, and are well manned to clear the haufe, when obliged to 
lie where the tide runs flrong, moor with the befl and fmall bower 
anchors, water fhot; but fmall fhips having only two bower 
anchors, and but few hands to clear the haufe, drawing lefs water, 
may moor out of the flrength of the tide, with the fmall bower 
and flream anchor, and haufer athwart the tide, and keep the 
befl bower anchor in referve, as occafion may require.. 

When a fhip is to be moored «nly to wait for a fair wind, the 
befl anchor, and open haufe, fhould be towards the foul wind 
quarter ; but when a fhip is to lie with all winds that may blow, 
the befl anchor and open haufe fhould be towards the woril wind, 
that may blow, to raife the waves, and give the fl}ip a pitching 
motion, as is mentioned page 98, and mufl leave no more of the 
fmallefl moorings within board, than jufl enough to frefhen the 
haufe on occafion ; by which they will hold the longer, by having 
the longer fcope, and the haufe will be the eaiier cleared. 

Where a ftiip is liable to ground with the ebb, and not to 
float till the flood tide runs flrong, the fafcfl method is to moore 
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^-crofs the tide, which lays the fhip clear of getting damage 
^pon her own anchors ; when it requires to attend and flack the 
mooring, that her flern may fwing over upon the flood, to prevent 
her girting. And wheii moored with a fmall anchor and haufer, 
the helm fhould be always fhifted, to fheer her towards the Imall 
anchor, to eafe the ftrain upon the finall moorings ; and to lay the 
principal fl:refs upon the. bower anchor and cable, to ride the fliip 
when the tide runs ftrong, 

I HAVE been mooring a fhip in a very narrow river, where thc^ 
fhore on each fide was nothing but loofe fhilly ftones. We laid 
the bower anchor clofe over to one fide of the river, and made fafl: 
a haufer with a long bowline knot, to the middle of a twelve feet 
deal board, on the oppofite fliore under the fhilly flones, ^ broadfide, 
and its lower edge a little flanting, towards the fhip, whith held 
her better than an anchor would have done in its place. Another 
remark of this kind, which I think deferves notice, is what I 
liave known done, where an(;hors placed one to back another could 
inot be made to hold in fand : — a bulky bundle, made of rufhes 
that grow on fand hills, buried under the fand, and trampled upon, 
iias held fo that it would break a cable made fafl to it ; and no 
^oubt but any thing of the fame bulk would anfwer the fame pur-* 
jKDfe. 



On Keeping a Clear, or Open Hause. 

IN roads where fhips are liable to be put in great motion by 
waves, which may make dangerous deflrudtion of the moorings 
with a foul haufe, the danger and trouble there is in clearing it, 
when the vraves run high, make it highly necefTary to endeavour 
to caufe the fhip to fwing the right way each tide, to keep the 
haufe clear, which the wind will do when it blows a-crofs the 
tide, as may be fuppofed in plate the 5th, and that the wind was 
off the fhore a-crofs the tide, when the fhip figure i, was moored 
with an open haufe towards the fhore, to wait for a fair wind ; 
whilfl that wind continues, the fhip will fwing with her flern from 
the fhore, and keep a clear haufe without any trouble, but when 
the wind comes to blow right oppofite to one tide, and in the 
fame direftion with the other tide running along the fliore, as re- 
prefentcd by the fhip figure i, plate the 5th, then it requires 
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management to make the fliip fwing with her ftern from the fhore^ 
to keep the haufe open on both tides. The method of proceeding 
the firll part of the windward tide, when the wind is right a head, 
is fully defcribcd page lOO, and to fwing a fhip the latter part of a 
windward tide, when the wind is right aft, requires only to put 
the helm over that way her ftern is to go, as in this cafe to ftar- 
board, which will bring the wind on the larboaj'd quarter ; if it is 
little wind, the mizen, mizen-ftay-fail, and mizen-top-fail braced 
up fliarp, may be fet, to aflift the hebn as the tide flacks, to fwing 
her the right way to keep the haufe clear, without the trouble of 
towing with a boat, running out a rope, and a fmall anchor, &c. 
which a calm, or the fetting of the tide may fometimes require 
to be done« 



On ferving Cables to prevent their Chafing. 

AS fafety may often depend upon this, not only when the 
waves run high, but in fmooth water where the tide runs 
ilrong, and by giving the moorings a trembling motion, may chafe 
them, therefore care fhould be taken to have them well ferved, not 
only in the way of the haufe and cut-water, but fo far as to reach 
below the gripe ; for if a (hip be moored vv^ater fhot, or at a fingle 
anchor, with a windward tide, when it blows fo frefh that fhe ranges 
about, and lies a head of her anchor, with a tight cable, the cable 
may be hurt under the bows and gripe, if not ferved low enough, 
with rounding and keckling. Therefore it is certainly heft to have 
the cables properly ferved ready for mooring? as the time and place 
the fhip is to lie in may require, as our Eajl India fliips in the 
pafTagc home, when in a fine weather climate, put the proper 
fervice on their mooring cables ; and in the coal trade to London^ 
they put on their cables what they call a long and fhort fervice, to 
continue on for the fummer's work. 

The beft fervice that I know to preferve a cable from chafing 
in a ftorm, when the waves run high, is fuch as is ufed in the coal 
trade to London ; it is cut from the beft part of a tanned horfe 
hide, big enough to wrap two or three times round the cable, 
which is readily antl eafily put on and taken off, and much better 
than the plats commonly ufed in merchant's (hips, which are long 
and troublefome to pafs, and beat about the cable ; and after that 
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:are liable to become flack as the cable ftretches, and rubs backward 
and forward in the haufej and when the fhip pitches hard, it 
fometimes feperates and makes openings between the parts of the 
plat, fo that the cable may be chafed in thefe openings, which a 
leather fervice is not fubjedt to, being all the length of the hide in 
one piece. The method of putting it on the cable, is firft to 
wrap two or three fold of old canvafs, the length of the leather 
fervice, which, if too ftiiF to put on dry, requires only dipping in 
water, and beating it againft uny wood, which makes it im- 
mediately foft and pliable ; then let as many hands as can come at 
it, wrap it as tight as poflible upon the old canvafs, round the 
cable, tying it tight and fmooth on with fennit, or three yarn 
nittles, made for that purpofe, greafing them and the fervice, very 
well, before veering it into the haufe-hole. 

I WOULD advife to avoid a pradlice I have feen ufed on this oc- 
<cafion, that is taking a timber hitch with fome nittles round the 
cable upon the canvafs, then wrapping the leather fervice and the 
nittles round the cable together, which raifes the leather in the 
place of thofe nittles where it will foon chafe through. 



How the weakeft Moorings may be beft applied, to help a SHIP 

to ride out a Storm. 

IN a dangerous fituation, all pradlicable hints, that may con- 
tribute any thing towards fafety, deferve notice ; and it may 
often happen that the fmall bower cable may be too much worn, 
or the fmall moorings known to be too weak to bear the ftrain of 
tiie fhip to ride out a ftorm, when the anchor at the befl cable is in 
danger, or expedled to come home ; in this cafe, I would recom- 
mend endeavouring to make the weak moorings ferve for a backing 
to the beft anchor and cable, contriving a traveller (as it may be 
properly called) of fufficient rope, to go flack round the beft 
cable, without the haufe, and well fecured with rolling hitches 
feized, &c. to the weak moorings that may be veered away, or let 
go as occafion may require ; or if fhort of rope to make a proper 
traveller, a ftopper may be put on without the haufe, till the end 
of the fmall moorings is put round the beft cable, with a bowling 
knot open enough that it may flide along the beft cabh, till it 
comes to the anchor ftock, which may prove fuch* a fure backing 
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to it, as to prevent its coming farther home; fo that by this mean^v 
there is a much better chance to ride out a florm by the beft cable^ 
fingly, than to run the rifk of cither anchor coming home, to 
bring them both a head together, by which one cable is apt to get 
foul of the other anchor, and to get fo entangled as to make the 
anchors come home, or make it neccffary to cut the cable which is 
foul of the anchor, if the fhip has a pitching n^iotion. 

But it mull be allowed, that this, as well as every other un- 
common method, requires judgment to contrive, and refolution to 
put the defign fpeedily in pradlicc, as the occafion and neceflity 
may require, to preferve the whole when fafety depends upom 
xiduig out a Horiru 



On unmooring a SHIP. 

THERE needs little to be faid on this fubjedt, if the ihip 
lies in a clear, roomy place, as either anchor may then be 
Caken up firft, by veering to it, or may be weighed with a boat» 
£cC. But if fituated among a crowd of fliips, or near the fhore, 
then it requires to look about, and coniider well to take up that 
anchor firft, that gives the cleareft birth to caft the fhip, or get 
her underway, in the moil advantageous manner, clear of the 
-dangers that may be near. For want of condu(3; on fuch oc-» 
cafions, I liave known great damage done. 



It was faid by the celebrated Doftor Halley, that the Syftcm 
of Navigation in his time, depended upon three L's, meaning 
Lead, Latitude, and Look-out, each of which deferves particular 
notice, as fafety, no doubt, will always greatly depend upon thcoog 
I fhall therefore notice them in their order^ 



On heaving the HAND-LEAD. 

THIS method of founding the depth of water is peculiar to 
our feamen, and I judge had it's rife in the coafting trade to 
LondoHy where their fuccefs and fafety depended greatly upon it ; 
and fo dexterous, by their great practice they become, that they 
will heave the lead far enough to reach the bottom^ and give true 

foundings 
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!lules commonly otferved fey a good Lead-Man* hj 

fcundings in eleven or twelve fathom water, when the fhip may be 
going at the rate of four or five knots through the water ; and 
their rules being equkl to their dexterity, deferve mentioning, and 
fhould in my opinion be followed as ftandard rules for the hand lead, 
for want of which being properly ufed, I have known many mif- 
fortunes and fatal lofles, which might have been avoided. I have 
heard of a commander of a large fhip, in the above coal trade,, 
who in dangerous places always hove the lead himfelf, and cunned, 
or ordered the fliip about, according to the foundings, which he 
liing, or fpoke out aloud as the other men- 



Rules commonly obferved by a good Lead-Man^ 

WHEN ordered to the lead, he takes care, ill. that the 
inward end of the line is made faft, to prevent lofing it* 
2d. That the lead and line may run ctear, and come fair to hand, 
he takes them out before that fhrowd next to his foremoft hand 
where he Hands to heave. 3d.. The firft caft of the lead he only 
heaves out about fix or feven fathom of line, which prevents the 
lead being over hove, and readily makes known that the fhip is 
not in immediate danger, when no ground is found at that depth ; 
and it is an eafy way to clear the line for a deeper cafl the next 
heave, if the occafion requires it. 4th. When founding in lefs 
than five fathom water, or when there happens a fudden alteration, 
of lefs water, he heaves the lead as fafl as pofTible, and fpeaks out 
the foundings brifkly, with a loud voice,, and does not fing them 
out, which takes fo much time that I have known a fhip to come 
a ground before the founding was made known. 



On singing out the SOUNDINGS. 

THIS cuflom is certainly a benefit to a fleet of fhips, failing; 
near together in difficult channels, where fafety depends^ 
upon the lead,>s in the coal trade to JLondon^ where I fuppofc the 
praftice began, finding the advantage of hearing each others^ 
foundings as a guide to the whole.— Another advantage attenuing 
this practice, xSy where a commander is not well acquainted, he 
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may go off the deck, and look at the foundings laid down in thr 
chart, or inftrudlions for the place, and hearing the depth of water 
fung at the fame time, compare how they agree^ 

But it muft be allowed that there ate rilks attending this 
pradice, by the lead's man ftanding ftill all the time he is finging 
cut the foundings ; for which reafon the before mentioned 4th rule 
for a good lead's man, fhould be ftpiCtly obferved, to avoid the 
danger there mentioned, to have happened whilft the lead's maa 
was finging out the foundings, with a long tone, thus, iy, tie, 
tnarky threiy^ &c. in which time the (hip came a ground, whick 
might have been avoided, had the foundings been fpoke out quick, 
as above recommended. This makes me think, that it may be 
a difputed point, whether the foundings may not be as well or 
better heard> when fpoke out quick with a loud voice, than when? 
they are flowly fung out ; if fo, the advantage muft be greatly in: 
fevour of fpeaking out the foundings, on all occafions. 



I 



On Sounding with the Deep-sea-Lead.. 

WOULD recommend, here, what I. have found by eXf 

perience to be an advantage, that is, having the lead only fifteea 

pounds weight, with a fmaller line than common kept ready upon; 
a reel, made large enoughi for the purpofe, like a log reel, and, 
hung up in beckets, where a man can readily take and hold it 
between his hands, on any fudden occafion : and that the lead may 
fink the fafter, to have fmall and few marks, as the hand lead and 
line will get foundings at any time, in ten fathom water ; the deep- 
fea-line need only to be marked from ten to feventeen fathom, as 
common, and from twenty upwards with knots as fmalTas thoie. 
in the log-line.. 

This lead requires various methods of heavmg it, according to: 
the depth of water expedled, and the fliip's head or lee way at the 
time the lead is to be hove. When a fhip is failing right an end,, 
without much lee way, if foundings cannot be got by heaving ic 
from the cat head, or fpritfail yard, a uun muft carry the bight of 
the line to the jibboom end, and with a tight line fwing the lead 
forward, when another man gives it all the force he can from the 
ipritfail yard.. This method well managed, will heave the lead the 
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fertheft it can be done^. to get foundings, without bringing the 
ihip to.^ 



To bring a SHIP to, to Sound. - 

THE" difficulty of getting true foundings,, in a<gale of wind# 
incrcafes in proportion to the depth of water, and the 
violence of the wind and. waves. The beft method that I have 
experienced, is to pais the lead from the weather quarter, round 
the ftern to leeward, without all, to the fore part of the quarter 
deck and a man to carry the bight of the line to the lee main- 
yard-arm, which is to be laid fquare when the helm is put a lee, 
to bring the ihip to $ and when the fhip begins to fhoot to wind- 
ward by her headway, then the lead is to be fwung right to lee- 
ward from the deck, whilft the man at the yard-arm, with a tight 
line, fwings itasiar as peffible to leeward of the (hip, which gains 
to windward of the lead, whilft the headway continues, and then 
runs her ftern up to the wind by the fternway, backs near to 
where the lead wa& hove, by which means, as mentioned in box- 
hauling, page. 86, a great deal of line may be run out, nearly up 
and down; and the lead being armed with tallow, makes it 
certain; whether it has ftruck the bottom or no> andif (it has,, 
(hews, what fort of a bottom there is. 

When and how oft it maybe neceflary to try for foundings, . 
muft be left to the difcretion of the commanding officer, and will 
be more or lefs fo, according to the nature of the coaft, place, or 
fituationtof the (hip ; but the want of it's being done in due time,* 
is well, known to have occafioned many fatal lofles. Therefore 
they who hegled heaving the lead, will always be blamed in pro- 
portion to &e degree-df.danger,^and.the lofs their negled: may^ 
occaiion. . 



t^he: 
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TH E latitude when it can be got by a good ohfervation^ 
with a good inftrument, muft be allowed to be the only 
guide we have in navigation ; becaufe it not only gives to a cer- 
tainty, the ftiip's place. North and South, but it likewife helps us 
to form a judgment how far a dependence maybe put on our 
reckoning, Eaft or Weft ; in proportion as the latitude by the ac- 
count kept of the fliip'^ way, agrees or difagrees -with the latitude 
obferved in the paffage in general ; fo more or lefs dependence ac- 
cordingly may be put upon the longitude the fhip is reckoned to 
he uu 



On the Latitude of Places being wronj; laid down. 

WHERE people are ftrangers to places which they have 
not got laid down from good authority, in new charts or 
books of eftabliflied good chara<2er^ but have them only in old 
books, or general charts on a fmall fcale, where the latitudes may 
be very erroneous, great caution fhould be ufed to avoid the ill 
confequences which may attend fuch errors, when they may be 
drawing near to danger, or in making a land fall, &c. 

I was in a fliip bound from Lijbon to Mazagan^ a Portuguefe 
garrifon on the coaft of South Barbary^ with which, in very fine 
weather and a fair wind, falling in as we thought by the latitude 
obferved, we were in a fair way to find the place, the latitude of 
:ivhich we had only laid down in an old general chart, on a fmall 
fcale. Being all of us ftrangers, we traced the coaft clofc along 
fliore by day, and laid the ftiip to at night ; thus we fearched for 
the place fo long in vain, that we defpaired of finding jt, there- 
fore it was refolved, if poflible, to try to turn the ftxip to wind- 
ward, againft a current then running, and go to Gibraltar to get 
a pilot to find the place, when in our way back, we found it was 
a degree of latitude to the northward of where we had ever looked 
for it, owing to its being wrong laid down in the chart, and to our 
officers not getting every poflible information, concerning a place 
with which we were Aot acquainted, before proceeding on the 
voyage. 

Before clofing this fubjed, I cannot help acknowledging that 
great fervice done to all feafaring men by Mr. Hadley, in the 
invention of his excellent Quadrant, for obferving the latitude in 
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fb cafy and certain a manner, and which I can fay from experience 
is tnoA excellent, when compared to our old inftruments, for that 
and the many pther ufeful purpofes it anfwers, in taking angles 
horizontally in furveying, and of the fun and moon, or moon and 
ilars, towards finding the longitude^ and equal altitudes to find, 
true time, &c.. 



A 



On looking-out: 

GOOD lookout niay juftly be faid to contribute more than^ 

_ any thing towards fafety, not onlv from fliores or flioals, 

&c. but from fhips running on board eacn other at fca, which not 
doubt often has, and may prove fatal to thofe who negleft it. 
Therefore the utmoft care fhould be taken, that this duty is not, 
done in a carelefs manner;, and the tranfgreflbrs ihould be. punifhr 
ed, by fome means. 

Iwas in a fhip> in. company Vith a fleet of fhips of war, turn- 
ing to windward in the night, with a frefli breeze of wind, when, 
our mate of the watch, as walking the weather fide of the quarter 
deck, was allarmed with hearing called out from another fhip, " a: 
*^ good lookout before there,'* and* an anfwer made, by feveraL 
" aye, aye/' — the mate ran to leeward, looked under the mainfail,. 
and faw a frigate on the other tack running on board of us ; her 
jiboom ran within our lee mizen fhrouds, and tore, them all away; 
her flieet anchor fluke took our main chain plates, tore them all 
away, and ploughed away the plank and timbers till it. got clear 
through our fhips fide, before one fhip flopt the others way, and 
they were fo locked and entangled together, that had it been a. 
rough inflead of a fmooth fea, as it happened to be,, one or both, 
fhips mufl have funk, before they got clear of each other.. 
, This fhews, notwithflanding the flridt difcipline ufed on board: 
our King's fhips, that this important duty is negligently done 
there, as well as in other fhips, by carelefs men, not confidering 
how much' depends upon their lookingout^ when fkulking or di- 
verting themfelves with ftories upon the forecaftle; they, without 
looking-out at allj will anfwer regularly to the word of command, 
" aye, aye," which occafioned the above misfortune* P'or thefe 
rcafons, as long as the weather permits, the lookers-out Ra- 
tioned on deck,, fhoidd be made to walk each man by himfelf,. 

P 2 whick 
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Avhich will prevent them from being diverted^ or flcepingoa ihk 
duty } for it is well known that a nun may ftand and deep, but he 
cannot walk and fleep j and to make this duty both eafy and well 
done, it ihould be taken fpell and fpell, according to the number 
of the watch that can he .trufted» and as xircumfiances may 
require. 

The widcft and cleareft part of the ocean tnuft^e .allowe^^P 
require a lookout ; for any two ihips that are croflkig jeach others 
track, may meet and deftroy both ; and the worfe weather, the 
more occafion there muft be for caution. As I was crofling the 
weftern ocean, where we had a very narrow efcape, failing with a 
gale of wind, quartering under mainfail and forefail, when the 
lookers-out upon the forecafUe, feeing a light light a head, took 
it for, and faid one to the other, it is a flar, for which it paiTed till 
we came fo near, before it was perceived to be.aihip lying to with 
a light out, that we ouly juft got clear of her ftern, by putting 
our helm hard a port« which but juil &ved bath ihips £x>m im- 
mediate deftrudtion« 

To prevent being deceived on this occafion, I think it .tieceJTary 
Jicre to Temarkj that when any light appears in the rhoriiton, or 
near the water's edge, it cannot be a ftar, £3r :the atmofphere or 
air fo ohfcures the ibrs, that they cannot be feen to rife or iet in 
the horizon. When drawing near to any danger, where fafety 
may depend entirely on a good lookout, if the weather permits^ 
and the fhip is manageable^ and will work under her topfails^ 
with the mainfail and forefail in the brails, it gives a fair opening 
for the officer, as well as others upon deck, to look round them^ 
to fee any dangers which may appear. The little difference thus 
jtnade in the fl^ip's failing, is not to be compared with the advan* 
^^^ given for iafety, or preventing daniage on fuch occafions^ 



On LOOKING-OUT j^or LAND. 

IT is found to be neceflary in foreign voyage^, to propofe a re- 
ward for the man that firft fees and calls out land, if it proves 
to be really fuch ; and if it be not fuch, J think it is a bad cuiiom 
to atbufe him, if he happens to give a falfe alarm, by mifiaking a 
icloud for land ; becaufe it is well-known, that the land fometinMS 
^appears fo much like a cloud, or a cloud fo much like land, at a 

xliflanc^ 
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diftance, or the land may be covered by a cloud, that often makes 
:it difficult to diftiaguiih one from the other. For which reafon a 
man £hould not be made a fufFercr for a miftake of this kind, but 
ihould be encouraged, and have Uberty to call out from the maft 
Jiead that there is fomething lik« land appears ; this might prevent 
the bad confequences that fometimes happen, from people being 
afraid to fpeak in good time, for fear of being miftakenj and 
^meeting with difcouragement. 



On Looking-otft aloft Ibr SHOALS, &c. 

THIS duty well done, may prevent a ihip coming aground ; 
therefore the looker-out at the mail head, on this occafion, 
Should be encouraged^ and ftr<5ngly recommended to make known 
wthout fear or referve, all alterations or different appearances of 
4he watery a feeming change of colour ihould not be omitted, 
•though it may often proceed from the reflexion of clouds, yet it 
may prove fhoal water, and jiegle<3: may be fatal ; for which reafon 
an officer fhould always take the trouble to go up to look at what 
is noticed from the maft head, on all occafions ; and riplings, 
broken water, or the appearing of an extraordinary fmooth water, 
when the fca is rough, fhould all be flridlly noticed, as they may 
jprov^ to be great dangers . 

By want of attending to this fmoothnefs on the water, from 
?the mafl head, I had a very narrow efcape from running the fhip 
on fhore,^ in turning to windward through the Gulpb of Florida^ 
when flanding towards the Colleradoes with a defign to make as 
'bold with them as pofTible, in order to a longer fJretch on the 
other tack. I ordered the man at the maflhead to lookout fharp 
for broken water, which we expected to fee at a fufficient diflance^ 
but inflead of meeting with breakers^ we fell into an axtraordinary 
fmooth water, all at once, which was taken no notice of from the 
.maflhead ; we tacked in a great hurry, and had but four fathom 
water when the fhip was got about, and was but jufl clear of the 
j;round* 
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1 1 8 On feeing Shoals in clear Water, from the Maft-heaJ. 

N thofe feas where the water is very clear, and the weather 
fine, frequently from the maflhead may be feen ihoals that die 
fhip might touch upon; and efpeciflHy if the fun fliines a ftern, 
or is abaft the beam when the fhip goes her courfe. This en- 
lightens and makes more vifible the parts of the (hoals towards the 
fhip, fo that from the maflhead, I had the. experience of cunning 
a fhip in the befl: of the deep, clear of dangerous fhoals, through 
The fun ^^^^^i^^^s where we were not acquainted ; but a rough^ fea,. or the 
fhininga fuu happening to fhine a head of the fliip the way fhe is going,. 
dm ***"" hinders ihe fhoals being feen under water, though it may be clear 
/hoaisbc- and fmooth. I had this lafl cafe confirmed, by an inflance in> 
that way, lookingout for flioals, called the Silver Key or Plate Rocks, ^ying 
off the N, E. part of Hijpaniolai the fun happened to fhine a 
head of the fhip, when a part of the fhoals we had. pafled were feen 
a flern, from the quarter deck, before any was feen from the mafl- 
head. r was very angry with the man lookingout, till I was con- 
vinced he was not in fault ; for nothing could be ictn under water 
a head, the way he was ordered to lookout, owing to the dark or 
fliaded parts of the fhoals being towards the fhip, and the water 
refleding the fun's rays upon the eyes of the looker out, that pre- 
vented us from feeing the dangers. I ordered the helm a weather,, 
and brought the fun aft, and cunned the fhip out' again clear of the 
fhoals, which we could fee very plain with the fun a flern; they 
feemed to be coral rocks, here and there one, in a ftraggling man- 
ner, with about four fathom water upon them that we pafled.. 
But it mufl be allowed that thefe fhoals, feen in an oblique di- 
re<aion, appear much fhoalen than they really are, by the refraftion 
of the water beijig fe much greater than tha^of the air; as is well' 
known from that common experiment of a fhilling that cannot be. 
feen obliquely over the edge of a bowl, till water is poured upon- 
it, which caufes it to appear vifibly higher to the fight. It is the 
fame with thefe fhoals, when obliged to go rigjht over them, if the- 
fhip has water enough, they are feen and faund by the lead to lict 
deeper than was exped;ed^ 
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On the Longitude at Sea by Observation. 119 

I. VENTURE, failor like, to make fome remarks on this fourth 
L, the difcovery of which hath been long expedled, and is ftill 
laudably purfued and encouraged by all the learned nations of the 
world. 

The great rewards offered, and the encouragement given by 
our government, has occafioned many methods to be tried for this 
ufeful difcovery; Mr. Irwin's Marine Chair, to obferve by 
J upiter 'simoons at fea, to which a fair trial has been given; Mr. 
Harrison's famous Time Piece, which performed fo well in the 
voyage of trial to the Weji Indies^ as to gain ^. 10,000 reward; 
and now what is recommended and publiftied by order of the 
£oard of Longitude, Mayer's Tables, and Maskaline's 
Nautical Almanack, to obferve and calculate by the fun, moon, 
and ftars, which I doubt will require too nice obfervations, and 
too long calculations, to be performed without errors, by the ge- 
nerality of fuch feamen as at this time navigate fhips at fea, who 
•will think it too difficult to come near true time of day or night, 
on this uncertain element ; and every minute they are out in that, 
makes an error of a quarter degree of longitude. 

Therefore without this much laboured for difcovery, can be 
brought within the reach of common capacities and learning to 
perform it with fbme certainty, without being liable to many errors, 
which every man ifi fubje<Sl to in nice obfervations and long calcu- 
lations among a multitude of figures, it may be produdive of 
efFedts contrary to the defigrf; efpecially by putting people off their 
guard, and giving too much confidence to the vain and pofitive 
part of mea, who cannot bear to be thought wrong in their 
reckoning. Many inftances I could give of this difpofition, but 
ihall only mention one, who, though he was (leering an eafterly 
courfe in the night, and was told that land was feen a head, replied, 
-** that the devil muft bring it there if there was any, which he 
could not believe*" — The confequences of this obftinacy, was the 
lofs of a fine large fliip and a rich cargo. 

The Board of Longitude, in order to facilitate the difcovery Except 
•that is expefted to be made by this laft mentioned method, has Jlld^can'' 
ordered, that the maifters for the royal navy muft qualify them- be came 
iclves, by learning to pafs an examination to (hew that they under- ceitlin 
ftand the Nautical Almanack, which is a talk, in my opinion, that '°\!^l^\l 
cannot be expefted from many of our moft hardy and expert navi- may do 
gators, whofe education has been moftly from early youth through ^^^[,^ 
ihe hard, laborious, and bufy fcenes of life at fea, and who have than 
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good never had the 6pf)ortunity» to get the learning that is neceflarj^ tfh 

thc^"iin underftand the true principles of this Almanack.. 
poGtive On this occaiion, with humble fubmiffion to the learned, I ipeak: 
»en.^' for myfelf and many mailers of jQiips,. who<:an conduct a fliip to any. 
part of the world, that hath its latitude and longitude right laid down,, 
without having learned fo much aftronomy at fchool, as to under- 
fland the characters, figns and terms,^ &c. that are ufed in thofe. 
Almanacks, to difcribc our fyftem or fet, of workb, with their 
moons and their motions round the fun ; which terms^. &c. are in. 
an unknown tongue to one who is but a mere englifli reader: and. 
our world and moon,, with their motions and places, are there iet. 
forth in a complex myfterious manner, telling us every day where: 
the fun is in the ecliptick, where no.ftar i& to be feen at that- 
time, which makes us fo little acquainted with the fixed ftars, as 
to think that they and the fun, according to the old notion, go^ 
To have round US every day, as they appear to do by our world's daily, mo- 
•ur funs tion- It is from our knowledge of the fixed ftars, that, lie near. 
worlds^ the moon's path, that the obfervations for h)is difcovery are to be 
*^^^^*U^^^^ principally made, which fhcws the great neccflity, not only on this. 
more ea- account, but for many other benefits to feamen, for us to endeavour 
fcni^dto'^ get the courfe, motion, and place of our world and moon,. 
feamen. dcfcribed and reprefented in fuch a plain manner, that fuch navi-^ 
gators, as above mentioned, may form fome notion how we and* 
the other worlds, called planets, that belong to our fyftem, are 
Gonftantly changing places, each in their different, orbits, or paths;, 
and going fafter or flower according to their diftance, round the 
fun once in the year, in wonderful order, from the fixed ftars in» 
one part of the firmament, round to. the fame ftars again, accord- 
ing to the laws given them by the Almighty Creator and condudor 
of the univerfe, as is illuftrated, and in a particular mafterly 
manner ftiewn in Ferguson's Aftronomy, where the names of. 
the twelve figns in the Zodiac, and the reft of the conftellations . 
are in engliih, whereby the fixed ftars are to be known. But the 
moft fruithful imagination cannot find the leaft refemblance of thofe 
figures they are commonly called by, and which require, a great 
while to learn i fo that notwithftanding the pains taken by this . 
extraordinary felf-ta\>ght Philofopher, to whom I acknowledge 
myfelf under the greateft obligations, as what. little I have learned, 
in that fcience is from him,* yet I cannat.help thinking, that this 

ancient 

• The friendftlip Mr. Fkrgusom fiiToiircd the author wHh, and thci adrantflges he derived 
Jrom U»CD€C, <aU for every acknowledgmeDt on his pari ; but to attempt to beftow oo that ex- 
cellent 
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lancifent method of teaching the motion of our fyftem, is perplex- 
ing, and is a burden to the memory, for the reafons given above ; 
and that it might be much better and eafier taught to feamen, by 
the form of the card of the Mariner s compafs. 

It muft be allowed that we excel the ancients greatly in fliip- Acom- 
ping, and navigating them, fince time has difcovered and brought p^^« ^i^"^ 
into ufe, that noble inftrument the Mariner's compafs, by which a ^c mi^ 
feaman knows how to fteer a fliip, and to calculate the fhip's way, ||)ft"^j^of 
He muft underftand how to quarter and divide this compafs into the twelve 
the 3.60 degrees, which, extended out in ftraight lines from the ^^^"'' 
fun's center; might reprefent the 360 degrees of the ecliptic, in 
.a much more familiar manner to feamen in general than the twelve 
iigns. Therefore to anfwer this good purpofe, I would recom- 
mend to thofe in power, to get a fet of large plates engraved, fuch 
as are nfed now to ftamp handkerchiefs with ; the firft. to repre- 
ient our folar fyftem as it really is, with the fun in the center and 
its rays to form the lea compafs card, with the 360 degrees ex- 
tending outwards, through a large circle divided into the months 
and days of our year ; the North point pointing to the 2 1 ft of 
, December, which may properly be underftood to be the norther- 
mo ft part of the worlds orbit, as we then enter into what is now 
the northermoft conftellation in the ecliptic, called Gemini, which 
makes our fhorteft day, when at the fame time the South latitudes 
have their longeft day ; the reafons for it, and tlie other feafons of 
our year will appear evident, by having our world delineated on 
the eight capital points of this compafs ecliptic, N. N-W. W. S- 
W. &c- round the fun, as Mr- Ferguson has done in his 5th 
plate of Aftronomy, from which, and a fcheme he drew for me 
to make obfervations on the tides, I formed this defign of what I 
call the feamen's fyftem, and had one drawn and put upon a wheel 
work planitarian, to obferve whether our neighbouring worlds 

ccllcnt and furprizing c>i!ira(5ter, "but a part of the pmirc juflly due to him, greatly exceeds the 
^Titer's power. Mr. F. \va^ really a fclf-taught, or rather heaven-taught, philofopher, who 
with no other advantages than half a year's common fchooling, and during tlic purfiiit of a me- 
<hanica1 profeflion neceflary for the fupport of himfclf and family, acquired a degree of know- 
ledge in aftronomy and expcriniental Philofophjr, which, his Sovcrcigi^ and the Royal Society* 
'anfolicited, thought it but juft to diftinguifh with rewards and honours. 

After a life of ufeful labours, imbittercd by domcftic unhappinefs, and a feeble and precartoua 
Itate of health, {to ufe the words of a friend of hin here,) '• worn out with ftudy, age, and 
^« infirmifrts, he was at length permitted to attain lh,n heaven, on which his thoughts" and 
*< views had long T>ccn fix'd, and which is the ultimate reward of learning, virtue, patience, 
-*« and piety." (See in Dodfle/i Jan. Re^iJIer, X776; Some account of th< late celebrated Mr. Fer- 
guson^ ^j Dr. Uoulsto'n, 

Q^ pafling 



Digitized by 



Google 



122 On our globe and its Motions. 

paHing near us in their orbits^ had any influence on the tides^ but 
found none. 

Thus by having our globe reprefented in different parts of the 
orbit which it moves in, at the rate of near one of the 360 degrees 
of the ecliptic every day, and in that time turns once round on the 
center of its daily motion, which is at the poles which lie in a 
diredtion of 23^ degrees^ inclinable towards the plane of its orbit„ 
and the year round always keep pointing towards the fame part of 
the ftarry firmament, as is evident to any common obferver, who 
may fee our North pole always points towards what wc call the 
North pole jfl:ar> that never goes below our horizon in North lati- 
tudes, by a little thinking, it may be perceived in general, how 
our nights and days with their alterations, and the fun's declination, 
are brought yearly about, by the fun always enlightning that half 
part of our globe that is turned diredtly towards it ; and as it is on 
the 2 1 ft of December when our globe is on the the North point 
of the ecliptic, when I would have the year for this iyftem to» 
begin, when the fun fhines diredlly upon the South tropic, its 
light reaches 90 degrees round on our globe, takes in all the 
South polar circle where it is all day, by its then pointing moft 
towards the fun : it is then all night in the Nortn polar circle,, 
becaufe it points moft from the fun„ as reprefented in the fig;urc on 
the North point of the ecliptic^ . 

But comparing fmall things that can be feen, often helps us to* 
form an idea of what is too big for our fenfes to difcern y a bomb flielL 
of twelve inches diameter, forced into motion through out air, may 
be feen by its fufe to keep turning round and round on its center of 
gravity, as it moves forward 5 fo our globe, in round numbers 
about 8000 miles diameter^ infenfibly to us, moves forward in her 
orbit, as may be fuppofed, at the rate about 1000 miles in eveiy 
minute of time, whilft it is known, to keep regularly turning on* 
the center of its poles a quarter degree of longitude, which makes, 
fifteen degrees for every hour of time^. that brings about midday 
and midnight to all the different parts of our globe, between the 
polar circles in twentyfour hours, as they are reprefented by the 
twentyfour meridians in the figures, which all center,, or crofs each 
other, at the poles, dividing our globe into, the 360. degrees of 
longitude, Eaft and Weft, as well as meafuring the degrees of 
latitude. North and South.. 

The: 
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The daily and yearly motions of our fyftem of worlds, with How our 
their moons round them are all one way, that is from Weft fyftem of 
Southerly about to Eaft, and from Eaft Northerly about to Weft wUMhcir 
again, what we feamen underftand and call againft the fun, or its "^°°"» 
apparent motion, as our globe is reprefcnted when it pafles the round the 
North point of the ecliptic, and goes through our winter N. W, q^*^ 
quarter, from N. to W. in its orbit, which brings our North polar four fea- 
circle more and more out of the dark into the light, and leflens wlntc^^^ 
the fun's South declination every day, till it comes to nothing on or quarter. 
4tbout the 20th of March, when we are upon the Weft point of the 
ecliptic, and the center of our daily motion is then broadfide to 
the fun, which ftiines right upon our equinodial line, and reaching 
iboth poles makes equal day and night, to all the inabitable part of 
the Globe, when the fun rifes and fets on the true Eaft and Weft 
points of the compafs, without variation, and at the 6th hour in 
the morning and evening of that day. 

We then enter into our fpring, and S-W. quarter of the The 
ecliptic, and move forward every day as above mentioned, from ^p""P 
the Weft to the South point of our orbits as may be feen by the ^^^ 
fcheme how our North latitude days lengthen, and the fun's North 
declination increafes to 231 degrees on or about the 21ft of June, 
when the fun fhines right upon the North tropic, and reaches over all 
our North polar circle, which then points moft towards the fun, 
when the South polar circle points the moft from it that it can do 
the year round, a« reprefented by the figure on the South point of 
the ecliptic^ 

We next go through our fummer S. E- quarter of our orbit, mcr quTr- 
from the South to the Eaft point of the ecliptic on or about the 2 2d tcr. 
of September, when we are again broadfide, in the center of our 
daily motion to the fun, which then fliines diredly upon our 
cquinodlial line, and reaches both poles, rifing and feting on the 
true Eaft and Weft points of the compafs, and at the 6th hour 
morning and evening, the fame as" when we are on the Weft 
point of the ecliptic on the 20th of March. 

To complete the year, we go through our fall or N-E. quarter '^^^ ^^^; 
of our orbit, from the Eaft to the North point of the ecliptic, quarter, 
which every day brings the South pole more into the light for its 
half years day ; and the North pole goes as much into the dark 
for its half years night, until the 2 1 ft of December, when we arc 
upon the North point of the ecliptic again ; and the fun having its 
greateft South declination, fhines right upon the South tropic then 
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What pointing 23^ degrees towards the fun, when the North pole points 
ihTha^f^ as much from the fun, which is then true South from us, at noon 
years day by the compafs as we are true North from it, which may be per- 
a° thc^^^ ceivcd by the meridian pointing right to it. And on the 20th. of 
p«i«- March, when we are on the Weft point of the ecliptic, the riling 
giningof fun bears true Eaft by the compafs. And on the 21ft of June, 
fwfonr ^^^^ w^ ^^^ ^^ ^^^ South point of the ecliptic, our North pok 
when we then points 23^ degrees towards the fun, which (from between the 
ihc^fun tropics) is, as it bears by the compafs, true North from us, as may 
and we be obferved by the noon meridian pointing ftraight to it* And on 
N^and^s. ^^^ 21 ft of September, when we are on the Eaft point of the 
E.andw. ecliptic, the fetting fun then bears true Weft by the compafsj, 
theV^by^ from us, as we are true Eaft from it. And thcfe four compafs 
^ af8^°°^" quarters- of our orbit, whereby our four feafons and quarters of 
the year are diftinguiftied> contain 90 degrees of the compafs^ 
Eight dif* ecliptic; which drawn out to the extent of a large handkerchief, 
ferent will give room for all that is neceifary to anfwer this purpofe.. 
and^ faces Our moon with a different face in her orbit, may be put to each 
of our figure of our globe and Jupiter's moons, as Mr. Ferguson has^ 
and'^jupi- ingenioufly done in his 5 th plate of aftronomy, might ftiew how 
hUmiwns^^y may be obferved, going into and coming out of Jupiter & 
in minia- fliadow, from ouF different meridians, in the different parts of our 
Iddcd^^ orbit. And without Saturn's orbit, may be placed the ft'ars to tha 
*be fourth magnitude of the twelve figns of the Zodiac, as the before 
c emc. Q^^j^tJQi^g^ neceffary obfervations for the longitude are to be made. 

By this fcheme, and as the almanacks give the fun's place ever)? " 
manacki day at noon^ to fhew our world's place at midnight, in degrees ot 
to give tlie compafs ecliptic, which in this fcheme goes through the days, 
worlds of the month and which will point out very plain, what ftar« of 
niidnignt ^^ ecliptic will be brought upon, or neareft to the meridian every 
inthcdc- midnight in the year; we might foon become fo far acquainted. 
fhe"om. ^^^^ tliem, as to know all the principal ftars of the twelve figns, 
pafs eciip- many of which are always vifible in clear nights, where we navi- 
gate ; fo that on many important occafions, exclufive of the. 
longitude, to know them as they appear would be of the greateft 
fervice to feamen, and more efpecialLy to the thinking part of 
navigators who never learned aftronomy. They may hereby form 
To try to a notion how we are fituated and move, in our daily and yearly 
Jupiter's motions round the fiin, conjedlured to be from us the diftante of 
moons at about onc hundred milions of miles, among the other' worlds that 
Doiiand^s belong to our fyftem ; and alfo how obfervations for the longitude 
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may be made by Jupiter's moons as above mentioned, to get the improved 
difference oif time from Greenwich^ as given in the almanacks J^.^^J^Il'^* 
allowing four minutes of time for every degree, which will give mended. 
the Idngitude in Eaft and Weft; and by comparing Doll and's 
improved fpying glafs with the refleding telefcope, I cannot help 
thinking, that the weather may often permit thefe obfervations to 
be made at fea, with DoLLAi>iD's beft glaffes, which certainly 
deferve a fair trial, as it is well known, fome officers are by pradtice 
^ expert with them, that they can ftand upon their fea-kgs, as it 
is called, and balance thcmfelves in a furprizing manner, fo as, 
in fome meafure to counter-a<ft the fhip's waving motion, when 
they are ufing the fjpying glafs, or taking obfervations fo that by 
practice it is to be hoped, thefe obfervations will become of great 
ufc, at leaft in iinooth water. And as we pafs Jupiter in his orbit, 
pnce nearly every year, it fliould be noticed, as reprefented in the 
Icheme,. that when we are coming up with Jupiter, to obferve his. 
moons going into his fhadow, and when we have paft him, to 
obferve them coming out of it ; and that their motion round him 
is the fame as our moon round us, againft the fun, from the right 
hand to the left. 

I WOULD further recommend to thofe in power, to have two tq have 
more large plates engraved and made public, with the Weft and two larpc 
Eaft hemifpheres of the fixed ftars, as reprefented on the beft fp^heres ^* 
celcftial globes;, the firft pkte to begin and continue the degrees of "^^^^^^^ 
the equator and the ecliptic, according ta the yearly courfe of our 
•globe, from our 'winter to our fummer folflice ; and the fecond. 
plate from our fummer to our winter folftice again, and to have 
the days of the year added to the degrees of the equator ; the 
meridians of which will point out our fituation, to know what 
principal ftars wiH be vifible, and come upon, or near tlip meridian,, 
every midnight in the year ;, and to have them named, marked, or 
numbered, fo as to^ be better known to an engli(h reader, than by 
the hard names and characters they now bear. And as the equatoB* 
croifes the ecliptic that extends to the oppofite lides of the North 
and South tropicks, and the poles of the ecliptic to the oppofite 
fides of the polar circles in each of thefe fpheres* it would fliew 
by infpedtion, from the days of the month at the equator, the 
declination of the ftars, that lie in the plain of the ecliptic the 
year round, occafioned by the obliquity of our world's motion to 
the plain of the ecliptic,, as before mentioned. 

I AM 
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I AM fo well- perfuaded that thefe three fchemes thus made 
public on handkerchiefs, executeekby maftcrly hands would be 
frequently of eflential fervice to many feafaring men, who without 
any advantages of education or any confiderable previous knowledge 
of the fubjedt, are given to obfervation and deiirous of informa- 
tion, that I got them all drawn by a felf-taught philofophcr, but I 
reckon them fo inferior in comparifon with fuch as the board of 
Longitude, for inftance, could point out and get executed, (and 
that at no great expence,) that I complied with the opinion of my 
friends in not adding them to this volume, the price of whicjhi 
they muft have enhanced, nor would they have been within the 
compafs of every body's pocket, nor have fallen into nearly as 
many hands as the propofed handkerchiefs, which, if common 
amongft feamen, in my opinion, would induce the inquifitivc part 
of them, who are fo much on duty upon deck in the night, to 
employ their vacant time in comparing thefe reprefcntations, and 
what has been faid on the occafion, to what may be obferved and 
learned from the grand fyftem of created nature, and the general 
laws given to our fun's fyftem of world's ; and contribute to make 
them, and the principal fixed ftars more eafily and generally known 
by infpedlions 5 that uninformed people, by land as well as by fea, 
might learn often to find guides in clear weather, when at a lofs to 
find their way in diftrefled fituations ; efpecially feamen, when by 
accident, or misfortune, deprived of the compafs, at a great dif- 
tance from a land of fafety, which they may be forced to attempt 
to reach in fmall boats ; — as well as many pilots and fifhermen, 
who go to fea in fuch fmall boats, that a fea compafs will not 
ftand fteady enough to point out the courfe they intended to return 
fey, when driven of their coaft by ftorms. 

Such a general knowledge as might be derived from hence almoft 
by any feaman who can read, might frequently prove of the moft 
beneficial confequence in cafual fituations of diftrefs, like thofe juft 
mentioned, which are fufficient often to difcompofe even^ learned 
men, and to deprive them for a time of the ufe of their abilities 
and prefence of mind. But in order to remove the difficu-lty to 
ignorant people, arifing from the hard greek names given to the 
ftars and conftellations, it would certainly be fcrviceable to add to 
fome of the more confiderable and material of them, a familiar 
name by which they might be known, and which might bear 
fome relation, or refemblance, to the apparent figure of them. 
Thus for example, inftead of calling thofe which point to the 
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North Pole ftar, the Great Bear, of which no form or likenefs 
V)hatever can be traced, I would call them the Plough, to which I 
think they bear a much greater refemblance, therefore they may be 
much better, known to point out the North Pole ftar, which lies 
near in a ftraight direftion with the poles which our world turns 
upon in its daily motion, and where all our true meridian lines meet 
in a point, which makes the plough pointers, as I call them, 
whenever they appear plain above, below, or oblique always to 
point to it ; and in coming home from India I have obferved the 
plough, when above the Pole ftar, with great pleafure in upwards 
of twenty degrees fbuth latitude, and when we came to four 
degrees north latitude in clear nights, the north pole ftar appears 
about foiw degrees above the horizon, which makes thefe ftars the 
moft extenfive and advantageous guides on diftreffed occafions of 
this kvad ; for it may be eafily conceived in clear nights when 
thefe ftars cai> be feen, how to get either by failing or rowing on, 
or near any of the eight capital points of the compafs without 
variation, for keeping the. pole ftar, or its place, fame right a head, 
or a ftem, goes true N. and S-, and on the krboard and ftarboard 
beam E. and W. and each of thefe blows N-E. and N-W. and 
each of thefe quarters S-E. and S-W.. And as the ftars of the 
ecliptic, in clear nights, may be feen to the whole extent of the 
inhabited parts of the. world, jf familiar names were given to them 
" ffiich as the yard wand for Oririons belt,) and the midnight marked 
down on which they were to pafs near the- meridian, that the 
moon, with their rifing and letting, would certainly afford great 
help by night, and the glorious luminary, the Sun> by dayi when 
it can be feen, needs not to be mentioned, which, no doubt, were 
all the guides that the famous ancients travelled and navigated by 
before the wonderful beneficial inftrumcnt the fea compafs was 
difcovercd. 

I SHALL jufl remark before T conclude this fubjedl of finding 
the way, when deprived of the ineftimable providential advantages of 
the fea compafs, that, when likely^ by cloudy and thick weather^ 
to lofe fight of the Sun, Moon and Stars>. as was the cafe for 
fourteen days in St^ Paul's voyage to Rome, and having no other 
view of a guide, to obferve upon what part of the body,. or of the 
veffel the wind blows, and it may be kept upon the fame point ; 
but when it is thought to be altered, and it is not known how 
much, and to what point, then^ if it can be done with fafety, it. 
is but prudent to ftop, or lie to till fbme guide can be difcovered.. 

The 
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The late difcovcry of a new Planet, to which, (in honour of 
our moft gracious Sovereign, who has eminently diftinguiflied 
himfelf by his attention to improve nautical and aftronomical 
fcience,) the name of the Georgium Sidus has been given, by oui* 
great Aftronomcr Mr, Herfchel, who hath brought to our know- 
ledge another world belonging to our Syftem, which, no doubt, 
like our other worlds, is wonderfully conftrudted, and myfterioufly 
condufted and kept in exadt order ; each of them revolving re- 
/ gularly in their hourly, daily, and yearly motions, with their 

neceffary moons attending them, in their different and valtly dif- 
tant ecliptical orbits, clear of each other, round our fun ; which 
motions produce days, nights, and different feafons, as before ob- 
ferved, for the production in the vegetable and animal creation, oi 
thofc admirable properties, which we experience in this our world, 
for the benefit of the multitude of inhabitants, thereof, and prin- 
cipally for the fupport, ufe, and convenience of man* 

. « Thefc Works are all of matchlcis Fam^ 
*' And univerfal Glory claim j 
** By thofe who feek for them aright^ 
" And in the pious Search delight j 
" And to poltority record, 
•** That Good and Gracious is our LORD* 

It appears not improbable, but that the knowledge of the new 
clifcQveries, and the extenfjon of nautical fcience, may be much 
promoted, by the various late inftitutions for that purpofe, as the 
Marine School at Chelfea, &;c. and the plan propofed, (if duly carried 
into execution,) of having on board each of our channel cruifers, 
an old officer, employed to aft as a fchool-mafter, and promote the 
information of the young perfons on board, delirous of being in- 
ilrufted experimentally in the nature of a profeffion, in which 
knowledge and affiduity give dexterity and excellence, and in 
which, their duty, their intereft, their honour, and their fafety, 
fhould at once induce them to endeavour to excel. 

But I think nothing would contribute fo much to this impor- 
tant purpofe, as having Alaritime Schools in proper places at our 
fea ports, where the moft dexterous, real Practical Seamanfliip is 
required, and may be eafily fcen in narrow waters, by the fchoiars 
who are defigned for fea offic rs and pilots, vvhich I have been 
long in purfuit of, and fliall endeavour to defcribe hereafter. 

FROM 
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FROM all that I have feen^ the feamen in the Eajl India 
trade are the mod perfect in the dpen feas, and thole in the 
coal trade to London the moil perfect in difficult narrow channels, 
and tide ways, where, as they fail by the voyage, it makes it their 
intereil to be as dexterous and expeditious as poffible in working and 
managing their, (hips, which in general are of 400, or 500 tons* 
This trade is hence rendered the beft nurfery in the world for 
hardy, active, and expert feamen, and as moil fhips muft be con- 
duced through channels, or narrow waters, in their way to fea, 
I will endeavour to remark what I think deferves notice in making 
paiTages in the coal trade.. 



I 



On making Passages in the Coal Trade. 

N the navigation fronv Newcaftle to London, two thirds of the 
way is amongft dangerous flioals, and intricate channels, (as 
may be {ttn by the chart of the coaft,) and the (hips are as large 
as the ftioal channels will admit them to get through with the 
flow of the tide, which requires to be known to a great exadlnefs 
to proceed in proper time, and dexterous pilots to navigate 
through thofe channels with fatety and expedition, to make £b 
many voyages in the year, that they may be gainers by their (hips^. 
which are numerous as well as large, and managed by the feweft 
men and in a more compleat manner than in any other trade that I 
know of in the world, confidering the difficulty of the navigation, 
and how deep the fhips are loaded, and how lightly they are 
ballafted, yet they meet with very few loffes in proportion to the 
number of (hips, which the owners generally run the rif^ue of,, 
and thereby fave the expence of infurance, by which means they 
can afford to freight their fhips cheaper than others, fo that they 
are become the chief carriers in the timber,, iron, hemp, and flaac 
tr&des. 

Blowing weather and contrary \vinds, often coHedl a great 
many of thcfe colliers together, fo that they fail in great fleets, 
ftriving with the utmofl dexterity, diligence and care, againfl each 
other, to get firfl to market with their coals, or for their turn to 
load at Newcafiky where at the firft of a Weflerly wind, after a 
long Eaflerly one, there are fometimes 200 or 300 fhips turning 
to windward in, and failing out of that harbour in one tide. The 
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light of fo many (hips, pafling and crofling each other in fo little 
time and room, by their dexterous management^ is faid to ha^e 
made a travelling French Gentleman of rank, to hold up his 
hands and exclaim, ** that it was there France was conquered ;" 
the entrance into the harbour being very narrow, with dangerous 
rocks on one fide, and a fteep fand bank on the other, with a hard 
fhoal bar a-crofs, where the waves of the fea frequently run very 
high, and put them under the necefCty of being very briik and 
dexterous. 

Their management is moft worthy remarking here 5 when they 
are going out with a fair wind in their great deep loaded fhipSj and 
the waves running high upon the bar, fo that they would make 
the fliip to ftrike upon it, if (he was to fail out, pitching againft 
the head waves, to prevent which when they come to the bar, 
they in a very mafterly manner bring the fliip to, and flie drives 
over, rolling broad fide to the waves, which preferves her from 
ftriking. 

I HAVE heard of a bold fingle adventurer getting to fea out of 
got to fea this harbour, when many fhips lay windbound with the wind and 
by driv- waves right in, and right upon the fhore without the harbour ; he 
forcmoii having a fmall handy (hip, and no doubt, materials and men that 
.wjth the could be depended upon, made every thing fnug and ready, as the 
occafion required, and got as near the bar as fhe could ride with 
fafety, and had the fails, that were defigned to be carried, furled 
with rope yarns that would eafily break ; he then took the ad- 
vantage as may be fuppofed, of the firft of the ebb of a high 
ilrong fpring tide when there was water enough, and fo drove over 
the bar, ftern foremofl:, with the fails all furled and the yards braced 
fharp up, (as mentioned page 88,) by the ftrength of the tide out of 
the harbour, 'till they reached the fea tide from the fouthward along 
the coaft, then put the helm hard a fl:arboard, and brought the 
iliip by the wind on the larboard tack, and expeditioufly fet all the 
fails they could carry; the tide checking the fhip two points on the 
Ice bow, helped her to get to windward off the lee ftiore, fo that 
they made their courfe good along the coaft, and got their pafTage. 
When it happens that a great fleet of loaded (hips fails out in 
one tide, with the firft of a wefterly wind, thofe that dra<v the 
leaft water take the advantage and get over the bar firft to fea, 
where they ftrive and carry all the fail poflible to get and keep a 
head of each other, and the fafteft failing and beft managed (hips 
commonly get the advantage whilft they are in the open and clear 
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part of the fea, till they come to work out of Yarmouth roads^ 
where for waat of water the fhips of the greateft draft are often 
obliged to ftay for the flowiag of the tide, and each fhip is glad to 
follow another^ which they know draws iBore water than them- 
felves when going through dangerous channels ; this coUedts many 
of them near together again for their mutual fafety, each heaves 
the lead and makes known aloud the foundings which often proves 
the principal guide to the whole fleet, as by that they find and 
keep the beft of the deep in the intricate channels they pafs 
through and in which they often have a great deal of turning to 
windward againft ftrong wefterly winds. When they are obliged 
to flop the lee tide, they do it with the beft bower anchor and 
cable to the better end, which makes them fo expert in heaving 
up their anchors, and getting underway, as well as working their 
fhips to windward (as particularly defcribed page 83) and efpecially 
up the Swin channel, in weather in which they would not venture 
to proceed with a fair wind. .This feems a paradox to many 
people, therefore it may be of fervice to explain their Angular con- 
duct on this occafion.. 

• When they turn: to windward up the Swih in dark ^^zy^^J^^^^^ 
weather, they know by their foundings when they are in a fair tnrning, 
way, and what fide of the channel they are on, and by ftanding ^^^{lln 
quite a crofs the main channel from fide to fide avoid the danger a fair on© 
of being hooked in, on the wrong fide of fpits of fand in fwatches ^^"^ ^*^^^^' 
where the tide runs through, and where there is the ikme found- 
ings at the entrance as in the right channel^ which is the reafon 
that with a fair wind, and hazy weather, a compafs courfe is not to 
be relied upon, therefi)re each fhip, very artfully, endeavours to get 
a leader that they know draws more water than themfelves, andHo^^thcf 
the leading ftiip knowing their danger running no farther than they ft^er by 
think it fafe, commonly lets go her anchor, the next following the^rh" ha- 
fhip apprehending the fame, danger, has her anchor ready and lets ^^ ^«** 
it go juft above the firfl: (hip, and the next fteers clofe paft thefe 
two fhips and comes to an anchor juft above them, and fo on with 
the next, till the whole fleet forms a line one above the other, fo 
that the fhip that was firft, becomes laft, when they commonly 
again heave up her anchor, and fteer clofe by the whole fleet \i 
they are perceived to ride a float and the next fhip follows them, 
and either comes to an anchor again above the uppermoft fliip as 
before or proceeds forward, according as they find by the found- 
ings, by which they know that they have paft \k\t dangers they 
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were afraid of and got into a fafe track, where they can depend 
upon the compafs courfe, then they fet and cany all the iail 
•pofllble to get or keep a head of each other. 

Their management in working thefe large {hips io windward, 
dexVcrous Up moft parts of London river with their mainfails fet, is likewiie 
in^nt^^ remarkable, and, from their great pnwflice, knowing the depth c£ 
Londoa Water according to the time of tide, and how much the fliip will 
jiver. flioot a head in (lays, they ftand upon each tack to the greateft 
nicety clofe from fide to fide a6 far as pofiible things will admit of 
to keep in a fair way, and where eddies occafion the true tide to 
run very narrow, or ihips, &c. lie in the way ic} as not to give 
room to turn to windward, they very dexterouily brail up main^ 
iail and forefail, afid drive to wimiward with the tide undo- their 
topfails by fuch rules as have been deicribed i and in the pool 
where there is fo little room to pafs through fuch crowds of fhips, 
their management hasaiibrded me the greateft pleafure, to&ewhpa 
they get near their defigned birth, to what a nicety they let go 
their anchor, veer out the cable to run freely as occafion may re- 
quire, fo as to bring the fhip up exa<Stly in time, in fiirprizing litde 
room, clear of the other ftiips, and lay her cafily and fairly along 
fide of the tier of flups where they moor^ fo that, as they fay, 
they can work and lay their (hips to a boats length occa£bonally. 
And their is no doubt but that to ihorten the voyage, by 
which the men are paid, occafions this extraordinary induilry, 
and (dexterous management, every man for his own interefi: here 
exerting himfelf, encouraging and ftriving to get before and 
excel each other, in doing the fieceflfary duty. When it hap^- 
pens that tlie (hips come a ground, they readily firft carry out 
a catch anchor and towline, and if that is infufEcient, th^ 
haul out a bower anchor by it, to heave the fliip off. In heaving 
up their anchors bri(kly with a windlafs they greatly excel other 
merchant (hips j but the difference of men as well as things, caa 
only be known by comparifonn, I had a (hip in the merchants 
fcrvice, that hove with nine handfpikes double manxl at the 
DifTer. windlafs, to heave up the fmall bower anchor, whi^ch we found 
cnce of fo difficult and took up fo much time, that to avoid the rifque we 

men m • • 1 n • 1 • -r * . 

heaving fan, m gettmg the Ihip under way m narrow waters, I was going 

chor" ^"' '^^ ^^^^ this anchor changed for a lefs, till at London, I happened 

to employ a mate and (t\cn men from a Collier to tranfport the 

(hip to the Graving Dock at Deptfordy when thefe feven men, 

only, hove up this anchor by two brifk motions^ for each fquare 
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^f the windlafs jn a quarter of the time that it ufed to be done by 
eighteen men, and this difference was entirely owing to their dex- 
terity, learned by great pradice ; they rife with their handfpikes, 
and heave exai3iy all together with a regular briik motion, which 
unites their powers into one. And they are equally brifk and 
clever in warping, or tranfporting ^a fliip with ropes, and likewise 
in handing, reefing, fteering, &cp. 



On the Improvements of the WJNDLASS. 

SINCE iny mentioning in the firft edition the great difference 
of meiji employed in heaving at the windlafs, which is cer- 
tainly much the beft machiqe to work the ground tackle for fliips 
that carry few hands, there have been two Patents got for the im- 
provement of it* The firft by Mr. StepJbeu ff^rigJbt, of Nor^A 
^bieldsy a fliip mafter in the coal trade to London^ which defervedly 
•continues in^eperal pradtice, owing Xq the great advantages attend- 
ing it, not only by the fri<3ion being greatly lefiened, by its turn- 
ing on an iron axis, but by its having iron palls at the windlafs 
bitts, added to tho^ amidlhips, made to ftop at every fixteenth 
iquare, inftcad of every eighth, by which latter praftice the people 
were often much hurt. And it proved its advantages, in company 
with a fleet qf fliips at anchor ; for he was enabled to heave his (hip 
a head againft a ilrong wind and waves, and hove up his anchor 
with fafety to his people, and left the others all behind where 
they were obliged to lay for more npu>derate weather to get their 
anchors, by which he got his Patent^ and very juftly fupported it, 
when repeatedly tried at law, and I think deferves the thanks of 
the public for this very great improvement of the windlafs. 

The other Patent was got by ^Jr. Moor^ a great Mechaniciaa 
in, London and called Moor^ Balance Palls, which had a great 
xun in pra<3ice for a time, and was ufnally fixed to the end of 
Wrighfs lyindlafs, then commonly called the; double Patent wind- 
lafs. But it hove with a long bar, that made it very heavy to 
lift up, and its power was fo great, when they hove a ftrain, that 
it bent ,and fpQiled the iron a;cis of Wright's windlafs, fo that it 
was foon out of pradice. But though it failed in this defign for 
ihips, I think it did great credit to Moors mechanical genius, for, 
what I in^aginewas its firft .dj^fign j ,a tradle to giye .jnqtipn to a 
Vjieel carriage, I cannot 



Digitized by VnOOQ IC 



134 On Improvements of the WINDLASS. 

I cannot help thinking, on this occafion, that, if experiments 
were tried, a greater additional power than Mr. Moors balance 
palls, and which would work much eafier, might be a[^piiod 
with great advantage to the body of fTright's windlafs, without 
any danger of hurting it. And this might be of great fervice not 
only in (hips that are obliged to carry large boats or lumber, fo 
near their windlafs as hinder their heaving with bars in the holes 
near the midfhips but at all times and on all jDccafions when either 
quick heaving or a great flrain is required, which in my opinioa 
would make it of great importance to ihipping. 

But the real advantages that attend improvements of this kiiKl,. 
cannot be known but by making fair comparifons from experience. 
In the year 1750, I was concerned with that worthy Hero, Cap; 
Fortunatus Wright , in purchafing and fkting out the Leostoff,. 
20 gun frigate of war, with a long windlafs that heve with com- 
mon bars; as mentioned page 132V 

The method then of making a windlafs^ was of one large piccd 
of timber ; which inereafed its price ; and the longer it muft be, 
and more bar holes which it mufl have for large fhips, made it 
the weaker to bear a great (bain, heaving no palls at the windlafs 
bitts, but only thofe amidfliips, which only ftopped at every eighth 
fquare. So' that in good holding ground in roadfteads, when 
heaving a peak to weigh the anchor when the waves run high and 
the palls are near but could not be hove down, the quick rife of 
the (hip, by the fwelling waves, has fometimes hove the men over 
the bows ; and fuch a great ftrain is brought upon thcfe common 
long windlafles, as to break them ; and by which we had our 
windlafs broke, which put us to great difficulties in purchafing 
our anchors with the capfton> with the few hands we could afford 
to carry. 

These great defers certainly prove the vaft and important ad- 
vantages of Wright's windlafs, to preferve the people from harm, 
when heaving up an anchor at fuch times as laft mentioned. Even 
with his improved Windlafs, he told me the cautious method he 
took, which I think defervcs notice here f which was ; when 
hove to a long peak by the windlafs till a great ftrain is felt upon 
it by the fhip's quicJc rifing with the waves, then to leave off heav- 
ing with the bars at the windlafs, and hove the windlafs round 
with a briflc motion by a fingle rope gigger at the capfton, as the 
cable flackened by the fall of the fhip's bows in the hollow of the 
fea ; fo that they had only to hold on the cabk with the capfton 
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till the great ftrain was over by the rife of the waves, which 
weighed the anchor, and tlicn the people left the capfton and hove 
the anchor up with fafety at the windlafs, which I think does 
great credit both to his condud: and his windlafs. 



On Improvements of the WINDLAS BARS. 

AL L that I aim at on this occafion, is to propofe bars to 
increafe the power of .this excellent windlafs, without 
being liable to hurt it as before mentioned. And that I propofe 
for this purpofe^ is to have long ftraight bars> twelve or more 
feet long, according to the height of the windlafs, and made 
about three or four inches fquare, (the breadth of the windlafs 
bitts) to be tapered away, round to each end, the fame as a com^ 
mon bar, and worked on the body of the windlafs, either on 
what is called the ragged wheels for the iron palls at the in« 
fide of the windlafs bitts, or on the eighth fquare of the wind« 
lafs between them and the pall bitts amid-(hips. 

The bars that are to be made to heave by the two ragged 
wheels; and when the fquare and all the palls are properly down» 
the middle of the bar is to be laid on the windlafs, clofe to the 
bitts^ right above the top tooth of the ragged wheel, with the 
fore end down to the deck ; then form a mould for a curvid iroa 
claw to be fixed about the fore fquare part of the bar, that the 
claw may jufl reach and hook the fifth tooth from the top one at 
tTie fore part of the windlafs ; and another mould for what I call 
an iron ftep, fixed on the bar juft to reach the upper part of the 
fecond tooth from the top one of the ragged wheel on the after 
part of the windlafs, fo that the after end of the bar will be juft 
To high that a man may reach it from the deck, which pofition, 
with the length of the bars, will certainly give men, heaving 
at them, very extraordinary advantages over the common bars to 
increafe the power of the windlafs- 

For it is well known that working men in general, by their 
wonderful mufcular ftrcngth, can lift twice their own weight; 
and many ftrong men a great deal more; fo that a man at the 
fore end of thcfe bars near the deck, when a great flrain is re- 
quired, may heave or lift upwards twice his own weight, or 
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more in proportion to his ftrength ; and a man at the after end of 
the bar can heave downwards wholly his own weight, at the fame 
time, when, men (landing upright at the top of the windlafs with 
the common bars, cannot heave ba^ their weight ;. and from the 
length and ftrength ef thefe long bar; (that may be double man^ 
ned) I reckon the power of the windlafs may be above trebled 
by them ; and our Eaji India (hips might work their ground 
tackle by them on their flu/h decks,, which would certainly he a 
great advantage to them» 

But it muft be allowed,, that thefe long bars can only heave 
one eight fquarc of the windlafs at a time ; yet as they can be fa 
much more readily and eafily fhifted than common bars can be 
unfhipped and fhipped again to heave, and their length and weight 
being fo equally poifed upon the windlafs, in my opinion, they 
will afford fo many great advantages to fhipping„ as to contribute 
greatly to fefety and fuccefs in proceeding, by being enabled,, not 
only to heave a head and purchafe heavier anchors than are com- 
monly ufed to ride by, but to heave them clofe up much fooner 
after they are a weigh, by quick heaving : for want of which 
improvement naany fliips get on fhore, or on board other fhips ia 
getting them under way where there is little room y^ wiiich has 
been my cafe^ as has been noticed; for a (hip is not under com» 
mand of the helm, either to ware, ftay, or even to fteer, whilfe 
the anchor is much below the bows. 

These important reafons made me very defirous to get a fair 
trial in pradice. Having thought of different methods, I got aa 
opportunity, and begun with my firft thought, to get one made ta 
heave on the ragged wheels on the body of ff^rigbfs windlafs, as- 
above mentibned ; but the fhip failed before it was compleated 1 
when all who faw it, allowed it was very promiiing to anfwer its 
defigncd purpofe. 

In making this bar to heave upon the ragged wheel, I thought 
of another method to make it upon a more eafy and iimple con- 
ftrudion, that would heave with equal power as the laft mentioned, 
on any windlafs, the common as well as Wrighfs^ where the eight 
fquare is retained near the bitts in the form they are made ; but no 
opportunity offered to get it tried in pradtice. I got a model of a 
windlafs made with four common bars in proportional dimenfions ; 
two to heave at each end of the windlefs j for I would not h*ve 
thefe long propofed bars to heave the end of Wright's windlafs, 
which would fpoil its iron axis by their great power, as has been 
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mentioned ; but they may be ufcd at the ends of the common 
windlafs without any danger of hurting it ; and on trial they an- 
fwer fo well in heaving the model of the windlafs above men- 
tioned, that I doubt not of their anfwering the important propofed 
purpofes which I have endeavoured to defcribe, if they had a fair 
trial in practice, by fea officers of a mechanical turn that love 
imprafvements^ without which they cannot be got forward. 

But that people may judge for themfelves by a fair comparifon, 
I got a copper-plate engraved, reprefenting men heaving a great 
ftrain at the windlafs, with the common and propofed improved 
bars, with the cable leading towards the haufe hole, as reprcfented 
at the bottom of plate the 5th; by which I hope their advantages 
will be perceived, and how eafily they may be made, to try the 
experiment in practice. 

The one that I got made to heave upon the ragged wheels of 
Wrigbt\ windlafs, as before defcribcd, was fawn from ftrait grained, 
three inch New England plank \ which feemed to anfwer the pur-^ 
pofe very well. But to make thefe bars to heave upon the eight 
fquares of Wright"^ windlafs, as reprefented in the plate; the 
ragged wheels and their iron palls fliould be funk in the windlafs 
bitts ; and where there is room, two more tnay be made to heave 
clofe to the pall bitts, where the windlafs retains the true eight 
fquares, as they ought to be made true to do for this purpofe ; fo 
that when four of thcfc long bars, double manned, can heave on 
the body of Wrigbf% windlafs, it need not be made fo long as it 
muft necefTarily be to heave with common bars ; and the fhorter a 
windlafs is, and the lefs holes cut in it for the common bars, the 
ibonger it is to bear the great ftrefs and ftrain of large heavy (hips, 
which, by this method of heaving, the body of IVrigbf^ windlafs 
tieeds to be made no longer than juft to give room enough to work 
the cables, without any holes for the common bars to weaken it ; 
fcy which means, in large ftiips^ the neceffity of having cumber- 
fome bitts abaft the windlafs to prevent its breaking, may be 
avoided. 

In making thefe BarSy I would recommend firft to make a 
mould for the bar, of a piece of fheathing board, as reprefented 
plate the 5 th; fig. i, the middle of it made to fay to the top 
eighth fquare and the next fquare before it of the windlafs. 
When the palls are all down, the fore end of the bar muft flant 
»down, near to the deck ; and the after end rife fo high, that a 
4nan can juft reach it fairly from the deck ; and by this mould the 
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bar may be made, fawed from ftraight grained, tkree inch, plank, 
as before mentioned^ 

But the fquare of the Bars^ muft be made to prefs and bear 
entirely upon the after comer of the upper iquare of the windlafs» 
but to cut and leave about half an inch play towards the fore 
corner of the upper fquare of the windlafs, as reprefented plate 
the 5 th ; that when the fquare is hove down, it gives room and 
admits the bars to tura eaiily forward to kxch. and lock again for 
the next fquare, &c. 

The claw is to be made to fit and be adapted to the other fore 
fquares, and one half of the under one, of the windlafs. The 
claw mufl be made of a flat iron bar, about three inches broad and 
half an inch thick, doubled, leaving a fpace in the doubling equal 
to the breadth of the windlafs bar, to which the open ends of the 
iron bar (which now makes the claw) muft be fattened with wood 
fcrews. — To prevent the narrow edges of the claw from chafing 
the fquares of the windlafs, the fpace or hollow of the claw mojr 
be filled up with fir, feftened with fmall wood fcrews. 



EXPLANATION of the PLATE. 

Fig. I. Reprefents the Bar. 

Fig, 2. Reprefents the Claw*. 

Fig. 3. Is the Bar with its Claw fitted to the windliafs.— A is 
the Jore end of the Bar fkmting down near the deck. — B. the 
after end of the Bar, rifing fo high that a man can juft reach it 
fairly from the deck. — a a a a the Claw as faftened to the Bar, 
and fixed to adt upon the body of the windlafs C— — D the cabk. 
leading towards die Haufe Hole. 
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IF the (hip in her way to fea, requires a qualified Pilot, who is 
liable to be called to an account for any misfortune, it is but 
reafonablc that he fliould be obeyed, and confuUed by the fhip's 
officers, and that they ihould fee that all things nece/fary, both 
men, and materials, be ready to proceed in proper time, other- 
wife the Pilot may juftly refufe to take charge of the fhip ; from 
the want of thefe neceffary preparations I have known many bad 
accidents happen. 

These (hips in general, I can fay from experience, compared 
with the colliers juft mentioned, are under great difadvantages in 
the dexterity of their men to work and manage them, in narrow 
channels and tide-ways," their crews in common being a mixture 
of good and bad feamen, and in heaving up their anchors with a 
windlafs, the efforts of the good men are loft among the bad, who 
for want of pradlice or a willing mjnd, do not keep time to heave 
altogether with the good men, but heave in a lubberly manner 
one after another, which occafions the great difference mentioned 
in heaving up that anchor, which feven men performed, much 
better than eighteen whofe ftrength was fo divided. Sailing hy 
the month inftead of by the voyage, makes the lazy bad part of a 
(hip's crew more backward in doing their duty, as being no ways 
interefted to expedite the voyage. 

If the channels are narrow, with fwatches joining them, that 
occafion crofs tides amongft (hoals that are uhder water, all^^^J^^ 
poffible pains (hould be taken to get two objedls for leading marks leading 
that lie nearly in the fame dire<fSon with the channel, which are SJoidd be 
much better than any (ingle mark, buoy, or beacon, which (ingle «"'*^*- 
mark a (hip may be kept ftemming towards, and may feem to go Icr!^ 
in a fair way to it, yet by the tide or lee way, may be carried in- 
fcnfibly out of the channel on (hore, by which I have known great 
lofs and damage occa(ioned, for want of this being ftridlly 
noticed and guarded againft, by obferving the true bearings of the 
compafs, or the lead and its ftray line, how the (hip goes over the 
ground, different to what (he ftems. 

Going with the ebb tide, makes it much more dangerous than 
proceeding with the flood, and cfpecially where there is a great 
flow of water, which falls in proportion, fo that if the (hip comes 
a ground there is little chance of getting off again that tide, there- 
fore it requires the more care and caution, and when it happens 
that you arc obliged to proceed forward in the night, if a boat can 
te fent to (hew a light where the buoys or dangers lie, that you ' 
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have to pafs, I can fay from experience, it may often prove a good 
method to keep clear of the ground. - 

If it happens by the fet of the ebb tide, &c. that the fliip is 
found to be out of the proper channel upon a (hoal, and the wind 
fo that you cannot (hoot her off with the fails, it fhould be im- 
mediately refolved what is beft to be done, whether the time of 
tide affords water to give the (hip a chance to drive over the fhoal, 
or you fhould let go the anchor, and endeavour to warp into the 
channel again ; this has been my cafe, when I ordered the anchor 
to be let go, and begun to warp, but the tide fell fo faft that the 
fliip grounded upon the fhoal, and I perceived afterwards fhe 
would have had water enough to have drove over the fhoal, if wc 
had not let go the anchor. 

When a fhip comes aground, which is liable to take a great 
heel and may flrain as the tide leaves her, the topmafl fhould be 
flruck that they may come eafily down while fhe continues up- 
wards may right, and fhe fhould be eafed from all tophamper, or it fhould be 
ftores1>r ^^^^ ^^ ^^^ ^^ pofTible^ and when fhe begins to take her heel, the 
occafioo. main and fore yards may be ufed for mores, and lafhed to the 
chain plates, fcuppers, &c. by which not only their weight is 
taken off the fhip, but they may fupport her from draining, and 
when neceflity requires it, the fpare booms may be ufed for fhorcs; 
and to lafh iron crows with the fharp end below the end of each 
fhore, may be a means to keep the lower ends fafl to the ground. 
Now we may fuppofe a fhip got to fea clear of thefe dangers 
Jaft and^' that required a Pilot, who has now left the fhip to the manage- 
Gouii'e to ment of the commander, and proper officers. And when the 
aftcrl^ ^ courfe that is to be fleered is ordered, the compaffes fhould be ex- 
amined to fee that they traverfe freely, and fhould be compared 
how they agree with each other, both in and out of the binacle,. 
and in comparing them, they mufl be placed at the 'diflance of 
two feet, at leait, a funder, for a reafon which will appear in the 
next chapter. The binacle fhould be cleared of all iron from, 
about it, and if the commander be otherwife engaged, a proper 
officer fhould be appointed to attend to the courfe fleered,, and to. 
the foundings of the lead, if it is kept going, to avoid what I 
have known in many inflances, of fhips being run on fhore by 
courfe, when the blame has been laid on the compafs. 

Whilst one officer takes care of the fhips courfe, &c. the 
Porta and Other officcrs With the whole crew, according to their flations, 
b^f'^ur^d ^^^^ ^^ properly employed^ in clearing and preparing the fhip to 
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contend with the turbulent waves of the fea, to prevent and 
guard as much as poflible, againft the bad and fatal confequences^ 
which I have known to happen from (hipping water before things 
have been properly fecured. That the people may be properly 
refrefhed with fleep, which nature demands, to enable them to do 
their duty as it ought to be done. As foon as things are got to 
rights to admit of it, the watch fhould be chofe and fet* 



On SHIP'S COMPASSES. 

WHERE there are fo many lives, and fb much pro- 
perty depending on good Compaffes, I have been furprized 
and vexed to hear fome people begrudge the price of Dr. Knight'^ 
improved fleering and azimuth Compafles. I thought; when I 
bought one of each, they not only deferved the price, but the in- 
venter the thanks of the public, as a trading nation and a maritime 
power for fo great an improvement in that important inftrument. 
The needle which govern^j the card in this, is a ftrong artificial 
magnet of .itfelf, and having an aget focket traverfes upon a 
polifhed fteel center pin, fo that the fhip's head cannot move the 
kaft degree to one fide or the other, but thefc compafles in- 
ftantaneoufly fliew the motion, by which much better and fafer 
fteerage may be made, than with our common compafl^es, which 
are made very flight and imperfedt, with needles that contain very 
little magnetic power, and have only rough, foft, brafs fockets and 
center pins, which foon blunt, and are liable to be out of order, 
fo as to prevent the card from traverfing freely. A fliip may move 
a great way from her courfe before it can be perceived by a bad 
compafs, which may oecafion dangerous fteerage in fpite of the 
beft helm's man. Therefore, the beft of compaflTes fliould always 
be allowed, and various kinds } as the diflference will be but a little 
in the expence of a fliip's out fit. 

Some late obfervations, and feveral experiments which I have 
made myfelf relative to them, prove, that a very material error in- 
the courfe may be occafioned by having two compaflTes, with 
needles of ftrong magnetic power, at the fame time in the binacle. 
For it is found that by their adion one upon the other, they will 
vary, froni two to three points, from the truth, when fuifered to 
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ftand too near each other; a circomftance which it is very neceflary 
a commander of a fhip ihould be apprized of, that he may be upon 
his guard.—And it muft be obfervcd, that, the better the com- 
pafles the more liable they are to deviate from their true magnetic 
courfe : and the error will keep incr^afing in proportion as «the ithip 
is fteering towards the S. W. or N. £• or N. W, and 5* E. 
courfes, when put clofe together they deviate two or three poinUg* 
A veflel, failing from Whitehaven with two compafles in the 
binacle with powerful magnets, gave occafion to this remark ; for 
the Captain found them fo erroneous that he put back again. And 
experiments I made in the prefence of fcveral juaicious friends 
ihewed the remark was a juft one JEvcn on board a King's fhip, 
\ found (though the light room was lar^e) two of Knights com- 
pafles, placed as far as could conrvenienriy be a funder, yet af- 
fcded each other a quarter of a point. I would therefore recom- 
mend the adopting the improved patent Binacle, in which one 
good compafs, conveniently placed, anfwers every ufeful purpofe, 
jior is liable to the above crror> 



On ships anj> BOATS COMPASSES. 

BU T of late years, there has been very great improvements 
made in (hips compafles, for to make them ftand the fhock 
that ftiips and boats receive from waves, that has hitherto made 
the compaiTes vibrate from their true magnetic direction, which I 
liave experienced, even Knights compaflfes to do. 

As foon as I heard of the excellent principals of thefe com- 
pafles, I endeavoured and got one that was made by Ramfdeii, in 
London ; with a fpare light card when ufed in boats, which has 
hitherto been very much wanted^ and fent them for trial to fea in 
one of our Liverpool Pilot Boats and had a good report of thfcm. 

But of late, I have feen here, one of Mr. M'CuUock's patent 
Azimuth Compaflfes from London y made on the moft mafterly 
fcientific principals and machanifm, and a pamphlet with plates, 
•defcriptions and reports of it, and fteering compafles for fliips and 
boats \ with the comparitive furpafl^pg great advantages over other 
compafles, from good authority by fair trials ; which in the whole 
I think does honour to our country as a great maritime nation. 
And efpeciaHy for his ingenuity in fijcing the ihort pivot faft to the 
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center of the ftrong magnet, that makes it traverfe and turn fo 
much eafier with the center of motion fo near the center of 
gravity^ which is certainly a very great improvement. 



On choosing the WATCHES. 

TH E crew as far as they are known to be good and bad, 
ftould be equally divided and they fhould be told by the 
commander that the fafety^ eafe, and fuccefs of the whole depends 
chiefly on every one doing or getring the neceffary duty done, with 
watchfulnefs, care and diligence, according to their different fta- 
tions, which he is in duty bound ftridtly to look after, and treat 
each of them as their merit, or demerit deferves. The watch upon 
deck have upon them the important charge, not only of the fafety 
of the fhip and their own lives, but the lives of the other watch 
and all that are below, therefore any negledt of duty by the watch 
upon deck, and efpecially in keeping a good look out, fhould be 
refented by all the refl of the crew : the watch below fhould lie 
down with ftich cloaths on, as to be ready to turn out direftly, 
when all hand^ are called, which may be to fave the whole from 
immediate deflruftion. Thefe declarations help greatly to recon- 
cile the crew in general, to that flrift difcipline, which may be 
abfolutely neceffary to be efbblifhed at the beginning of the 
voyage, and efpecially when pafSng through dangerous narrow 
feas. 

The commanding officer of the watch, in my opinion, fhould 
not be put under that too common reflriftion, of being obliged to 
wait for the approbation and orders of his captain, when any un- 
cxpeifted great danger appears to be very near, but it fhould be re- 
commended to him, to give fuch orders as in his judgment he may 
think the immediate neceffity for fafety require, to avoid the neareft 
danger, fo as to give time to call on the captain, to dirctfl what is 
befl to be done* 
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On (haping a Courfc, and managing through dangerous narrow 
Seas or Straits, where Tides or Currents run ilrong« 

N fcas where fhoals lie interfperfed at a diftancc from the land, 

and where tides or currents run fo ftrong as may greatly alter 

both the intended courfe ^nd diftance (which has to my knowledge 

occafioned many fatal lofles) no pains (hould be fpared in fliaping 

the Courfe to calculate how the intended courfe and diflance is to 

The tides be made good, for it is well known that a ftrong tide or current 

wntTtobc ^^^ ^^^ ^^^^^ effed: upon a fhip's way at fea, though it may not be 

TOtkcd. fo vifible, as in a river where it is plain to be feen, for which 

reafon the fetting and ftrength of the tide or current, as near as 

can be got, fhould be reckoned in the calculation, and fet down 

. in the log book as a courfe and diflance in keeping the Hiips way 

the fame as the log, which ought to be hove and remarked every 

hour, and this is not too often, becaufe in that time there may be 

great alterations in the fhips way, as well as the tide. 

For thefe reafons as well as on other important occafions, every 
prudent diligent officer, fhould endeavour to get all the helps he 
can come at from tide tables, books, charts, &c. to make him- 
felf as well acquainted as poffiblc with the tidea, and (hould take 
all favourable opportunities to try and remark the ebbing and flow- 
ing, fetting and ftren^th of the tides as well as of the currents, 
that may be found in their track of navigation, in order to form a 
judgment how to allow and reckon them as a courfe and diflance, 
in the account of the fhip's way, as above recommended. This 
. will certainly help him to come much nearer the defigned courfe 
Theun- ^^d diflance in the accotmtof them, but the velocity of the tide 
certainty varies with its height, which will be mentioned from obfervations 
cai^nav/.* that cannot be afcertained by theory, and many other unavoidable 
guion at errors occur in practical Navigation, which makes it fo uncertain, 
and differ fo much from the theory that makes the fhip's reckoning 
anfwer to the greatefl nicety upon paper, when in reality ihe is 
often found at a great diflance from what was expe<5ted. 

Therefore as fo little dependance is to be put in reckoning 
the fhip's way or place, it fhould not be thought wonderful in the 
courfe of a long winter's night, that inflead of fleering clear, or 
falling in with a place as expafted, the fhip is often found in ano- 
ther place, or from being on one fide of the channel, fhe is found 
unexpededly on the other, which makes it abfolutely neceflary, 
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and cfpecially in the night or thick weather, to proceed with the 
utmoft care and caution under fuch fail as the weather and fituation Carc and 
will admit, £0 as to make the fhip eafily managed ; a good look and meant 
out being always properly kept. Whenever it happens that real ^^^^ ^^^^i 
danger unexpectedly appears, let not perverfe obftinacy take place gers when 
fo as to lofe time in doubting and difputing, but immediately ufe pjfjjgf^' 
the bell: means to avoid the danger. 

The anchors and cables fhould be kept as ready as pofTible on 
thefe occafions. If the place you have fallen in with, cannot be to find 
known by the appearance it makes, take the bearings and extent of ^"*^y?"'' 
it each way by the compafs, the depth of water, &c. and com- 
pare them with the chart of the place. This is the readieft and 
mofl likely means to find where you are, and which may be of 
the utmoft confequence in proceeding forward or retreating, by 
this frefli departure being right ; for I have known many loflcs oc- 
caiioned by taking one place for another. 



Om Turning to Windward in a Narrow SEA. 

HOW far may it be right or wrong in bad weather, to keep beat- 
ing againft contrary winds in dangerous narrow feas, may be 
a diiputed pomt, and muft be left to the difcretion of the prudent 
and difcerning officer, who will confider his rifque, wear and tear, 
with all the advantages, or difadvantages that may attend beating at 
fea : and thatif obliged to bear away for a road ftead, even there, the 
wear, and fometimes the lofs of the ground tackle, muft be con- 
fidered ; alfo that the (hip is liable to drive, or be drove on board 
of by other fhips. The rifk of going into and getting out of a 
port or road ftead fliould alfo be confidered. So that when a (hip 
can be kept at fea with any prudent degree of fafety, though flie 
cannot gain, but may lofe ground i yet the chance it gives of being 
in a fair way for a change of wind, (and that varying but a little,) 
it may give an opportunity of making flants to get round a point 
or head land, or through the narrow fea into the open ocean : by 
which bravery there have been many inftances of (hips making a 
voyage : one did fo to the f^ffi Indies and back again from Uver^ 
fool', whilft others were waiting there all that tin>e for a fair wind. 
But in a tide way, when the wind, weather, and navigation 
are fuch as will admit a (hip to ftop tide, it gives fo great an ad- 
vantage to gain ground to windward, that it may be deemed wrong 
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to lie waiting for a fair wind ; for it nfiay be, that the fhip not onty' 
gains all that the tide runs her to windward, but it makes her 
hold a better wind to make her fail fafler a head, than fhe woul<l 
do with the fame breeze of wind in ftill water ; confequently flic 
makes lefs lee-way ; fo that in fmooth water it may be reckoned 
that the (hip gains about one third to windward of what flie fails 
by the log, as mentioned page 78 : this, added to what the tide 
R mark ^^^^> ^^Y g^^^ ^ great way to windward in a tide's working, 
when When a fliip comes to an anchor at flack tide, and the cable is 
tider"^ veered out to ride by, all the lee tide, then heaving the lead, and 
the log every hour after, till the next flack tide, will give a 
favourable opportunity to obferve the fetting and ftrength, or 
velocity of it and what it ebbs or flows in every hour the whole 
tide, as alfo the time of each flack tide, with the moon's age, and 
her diftance from the earth if it can be got ; all which dcferve to 
be particularly remarked in the journal. 

When the wind happens to blow fo that tfie fliip will lie up 

aflant upon one tack, nearly to ftem the lee tide ; then the belt 

management is, to fl:and on the other tack, with the windward 

tide, as far as the fituation will admit with lafety to get and keep 

to windward ; which may give the opportunity to fland upon the 

flant ; tack the whole lee-tide, fo as to lofe little ground, and fave 

To fail ^^^ rifque of fl:oping the lee-tide, by coming to an anchor* 

towards Ix dcfcrves to be noticed, that in narrow, feas or wide channels 

firft;of the where the tides run flrong, both flood and ebb, they begin firft 

off*^'h^"^ to run in fliore, and run a great deal longer in the offing ; there- 

lattcr part fore the advantage fhould be taken to ftand as clofe in fliore as 

®^ **• fafety will permit at the firft making of the windward tide, and to 

ftand to the offing the latter part of it ; by which management 

our coafting fliip's from being well acquainted, beat through the 

King's channel againft frefti contrary winds that keep other fliips 

windboundc 



On Taking a Departure from the LAND. 

NO W let it be fuppofed that a fliip has got far enough to iea 
to take her departure from the land, and is going to be 
navigated in the open ocean. The departure fliould, if poflible, 
be taken from fome remarkable head land or place that has its 
latitude and longitude well laid down in your books and charts ; 
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and if it lies in a fair way for a land- fall homeward bound, the 
more pains fhould be taken to get an obfervation with all the 
quadrants on board well adjufted according to rule; for which 
purpofe you fhould examine how they agree with each other, and 
how they anfwer to the bearing and diftance of the land of de- 
parture in fight as laid down ; and a rough fketch of the appea- 
rance it riiakes ihould be taken, as alfo the foundings, at the fame 
time, if they are a guide to the coaft ; all which fhould be fully 
remarked in the journals, not only for the reckoning outwards, 
but for fafety in making a good land-fall, homeward, which de- 
pends much more on your own obfervations and remarks, than 
what can be found in any books or charts. 



Difference between the Theory and Pradlice of Navigation, 

AFTER the departure from the land is taken, then begins 
what we call the art of navigation, which, by mathematical 
rules, gives the true courfe and diftance from one place or port to 
another, only by latitudes and longitudes being given, to reduce 
the various traverfes a {hip often makes in twenty-four hours into 
one courfe and diftance, and to find the latitude and longitude the 
fhip is in, by account, every day at noon ; which, by theory, can 
be made to anfwer to the greateft nicety, fo that a learner at 
fchool, can keep a reckoning of a long run, and make the defigned 
hnd-fall agree to a mile with his account of the fhip's way ; but 
in practice it is found from experience, that it cannot be done fo 
as to be folely relied upon, even by feamen of the greateft capacities, 
whofe chief dependences, as before noticed, muft be therefore on 
lead, latitude and a good look out. 

The difference between the Theory and Praftice of navigation, 
arifes from defedts in the methods and inftruments which we ufe in 
ftccring, and in the meafuring and marking down the fhip's way ; 
and alfo in not making proper allowance for bad fteering, lee-way, 
fhip's drift, or bearing away from the true courfe in fqualls, 
variation of the compafs, and tides or currents ; all which cannot 
be brought exadly to a regular account, but are liable to errors, 
depending much upon mens different judgments in correcting 
them : therefore each of thefe articles deferve to be particularly 
noticed, as they cccafion not only the above difference, but the 
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difference of one (hip's reckoning from another on the fam* paA 
fage ; and alfo one man's reckoning from another in the fame diip« 



On STEERING in GENERAL. 

TH E difference between good and bad fleering is c£ fuch 
confequence to navigation, that it deferves particular regard ; 
becaufe good fteering not only gives nearly the true courfe as 
fleered by the compafs, but the Ihip ^fails much fafter and farther 
in the fame time, and with much more eafe both to the helm's- 
man and the fhip in a gale of wind with turbulent waves ; for 
whatever a (hip >goes from her ftraight courfe, (he £borte;ns her 
diftance gone fo much, and requires more helm, which works and 
makes both (liip and helm's-man very uneafy ; and when carry- 
ing a prefSng fail, there is great danger of the (hip being broached 
to, which may prove fatal to the whole : therefore all hints or 
helps, and every thing that good (leering depends upon, (hould be. 
made as eafy and plain as poffible. That moft valuable inftrument 
the Compqfs^ has been already fpoken of, fee page 141* 



On the STEERING WHEEL. 

TH E great advantages experienced from fteering a (hip with 
this excellent machine, has occafioned it to become more 
and more in ufe; even fmall (hips that ufiially have their tillers 
upon deck, frequently now fteer with a wheel, which gives the 
helmfman an additional power to command and move the helm at 
pleafure i and as he ftands firm on one fpot, he can keep his eyes 
fixed on any mark a-head, or on the compafs, and obfervc to a 
great nicety the (hip's motions or tendency to go from her courfe : 
fo that (he may be (leered fteadier, and confined tiearer to her true 
courfe by the wheel than by tHe tiller, which the helmfinan muft 
move along with from fide to fide as the (hip requires, by which 
he cannot difcern her motions fo nicely, nor has he equal power to 
inove the helm as occafion requires. 

As the advantages of the wheel are fo great, they dcferve the more 
pains taken to have them made as perfeft as po(fible. The barrel 
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of the wheel, ihould be exadUy proportioned to the fize of the 
fliip, that either three or five turns of the wheel-rope may be juft 
long enough, fo as to lofe neither power nor time, in moving the 
helm three points of the compafs each way from the dircdion of 
the keel, (as mentioned in page 47.) And as moft of our wheels 
have eight fpokes, and fome large fliips have nine or ten, the 
handle part of each fpoke fhould be marked, fo as they may be dif- 
tindtly known by feeling, as they pafs through the helmfman's 
hands. The midfhip fpoke where the wheel-rope is nailed, may thcfpokc* 
be marked with a rope-yarn, as in comnaon ; and the third or ^^^^^J^ 
fourth fpokes on each fide may have i, 11, iiioriiii notches marked. 
cut with a knife ; fuppofe on the fore fide of the wheel on the 
ftarboard fide, and on the after fide of the wheel on the larboard 
fide. The half turn fpoke (if there is one) to. be plain without 
any mark* By thefe marks it may be readily known where, or 
how far the helm is on either fide, though the tiller is below and 
out of fight ; and it gives the helmfman the liberty to ullb his eyes 
intirely in obfcrving the fhip's motions,, and to fleer her to the 
greateft advantage. 

I THINK the fame kind of marks might be made to advantage 
on the out and infide of the fpokes of bofizont^l-nvbeels that fl:ecr 
with tooth and pinion ; and especially when the collar goes abaft 
the rudder head. This I look upon as an improvement in many 
refpci^s ^ but do not fpeak from my own experience. 



On STEERING a COURSE. 

IT is certainly the duty of the officer of the watch, to ufe his 
utmoft endeavours to get the ftiip fl:eered as near the courfe 
that is ordered as poflible ; and when . the fhip is perceived to be 
going exa(9:ly her courie, by the cpmpafs, the helmfman fhould be 
advifed to look and find a mark a-head that will not foon alt?r, to 
fteer by ; and only to look at the compafs now and then, as oc- 
cafion may require, to obferve wether the mark alter afterwards 
fb as to make it necefiary to find out another that will anfwer nearer 
to the courfe ; for it is well known that a learner will fleer a fhip 
ta a greater nicety by a mark a-head, than a good helmfman can 
do without a n>ark by the compafs alone. 

A GOOD 
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1^0 DliTerencc between good and bad Helms-men. 

GOOD helmfman, when a fhip is difficult to be (leered, at 

_ taking the helm, firft obfervcs how it lies ; then looks with 

a Iharp eye which way the ihip is inclined to go from her courfe, 
and moves the helm with a brifk motion far enough to ftop her 
that way, and feels by the ftrefs upon the rudder ceafing, (which 
feel ought always to be noticed, as well as any alteration to the eye) 
when it is a proper time to eafe the helm to prevent her from 
going on the other fide of her courfe j for a (hip is no fboner flopt 
by the helm from going to one hand, than (he will incline to the 
other hand, if the helm is let lie in that place; therefore he keeps 
moving the helm with a briik motion, as far as is iouna nece(rary, 
to confine her to the couifc ; and by feeling the marked fpokes of 
the wheel, as they conie into his hands, loon per«.civts how much 
helm, and how far (he requires it each way, to command and ftecr 
her (leadily along, with the Icaft helm, and leajft trouble to him* 
fclf. 

A BAD helmfman, inftead of endeavouring to confine the Ihip 
to her courfe, by moving the helm each way, as above mentioned, 
commonly lets the helm lie until he fees the (hip is got on one fide 
of her courfe, then moves it fo far as to bring her to her cour(e 
again before he offers to flop her, or meet her with it, till (he 
gets on the other fide of her courfe, fo as to require a great deal of 
helm both ways ; by which the (liip is fleered but little right 
forward, but is kept yawing about from one fide of her courfe to 
the other ; which (hortcns the didancc gone, and makes both 
courfe and didance very uncertain, and works the bad helmfman 
as he works the (hip from fide to fide ; which makes both very 
uneafy ; and if the waves nan high, when carrying a preffing fail, 
krge, by fuch bad (leering there is great danger of broaching the 
(hip to; therefore none but the bcft helmfman fhould be permitted 
to fleer at fuch times. 



On fuiting a SHIP with SAIL that (he may be well Steered. 

WHEN it is difficult to fteer a (hip, her officers (hould take 
care that her fails are kept properly trimmed, and that (he 
is not over prefTed with fail ; efpecially after fail ; which may 
make her fo ungovernablej as to put it out of the power of the 
beft heknfmen to fleer her, with all the helrn that can be given 
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her: therefore the hehnfman (hould always be told to acquaint the 
officer of the watch when the fhip gripes fo hard that the helm 
hard a weather, or hard over each way, will not command her, 
that the fails may. be better trimmed, or afterfail taken in, or more 
headfail fet, as the occafion may require. 



On Steering upon a WIND in the open Ocean. 

IN a variable wind's way, when a fhip has got fea room, clear 
of the land, I have thought it a wrong practice to fteer upon 
a wind by the vanes, and ^the fails juft touching full ; which 
feldom give a direft courfe, but vary as the fhip comes to, and falls 
off; which makes both courfe and di^ance the more uncertain; 
therefore a courfe fhould be ordered to a point, or half a point of 
the compafs, as the wind will ^dmit, to fleer the fliip with a full 
fail ; and only look at the,yaiies,to fee if the 'yvind alters,, that the 
courfe may be altered accordingly: by this. means a truer courfe as 
well as diflance may be got : efpecially if the fhip lies aflant to- 
wards her true courfe, it is* the more neceffary, as the fhip will fail 
the fafler, and make tefs lee-way ; and this lafl fhould be well 
confidered, becaufe the fhip' s real courfe. by the compefs depends 
much upon naaking a proper allowance for her lee-way. 

1) . . 



On making Allowance for LEE-WAY. 

THIS, in a mofl inconfiflent manner, is generally left for 
twenty four hours to the judgment and n^emory of the dif- 
ferent navigators, who probably are below a fleep, or their atten- 
tion taken up with other things great part of the time ; this 
therefore muft make the allowance for lee-way very uncertain, as 
It is liable to vary, and be more or lefs every hour, as the wind 
happens to vary, blow lefs or more, or the waves run higher or 
lower, more a head, or a flern of the fliip, and as fhe has been 
fleered upon the wind, though under the fame fail ; and differs 
greatly from any fchool' boys rules, that can be propofed, of 
allowing more or lefs lee-way, according to the fail a fhip can 
carry ; for it is well known that two fhips may be in company 

with 



Digitized by 



Google 



1^52 On making Allowance, for LEE-WAY!. 

with equal fail fet, when one, by her conftrudiod and trini^ may 
not make half fo much ke-way as the other. 

This defeftive and uncertain manner of making ilk^wance for 
lec-way, in my opinion, is one of the principal caufcs and reaions 
that can be given, why the reckonings in the fame £hip fhould 
differ fo much from each other, when the courfes and diftanccs that 
the fliip's way is reckoned from, are all taken from the fame log- 
book ; which if no miftake be made in the calculations, fhould 
make them all nearly agree^ 

What in my opinion would contribute greatly to leflen this 
defeftive part ot navigation, is to have a quarter of a circle of 
fheet lead, drvided fo as to make the eight points of the conipafs, 
and nailed upon each quarter, with one fide parallel to the keel, 
and the other to the beam, as they have in moft capital (hips ; by 
which the fhip's wake, or drift, thai (he goes to ke-ward of 
what (he ftem.s by the compafs, may be fet to a fufficient nicety 
upon both tacks^, by the officer of the watch, who ihould make 
the allowance, and fet down the reaS. ; courfe or drift made by the 
compafs, every hour ; which by" this- tneans will certainly come 
much nearer the true courfc, than- when left without any rule, 
to different peoples ipemorics, ind judgments, as above men- 
tioned. 

Here* I think it proper to remark ; as theie- quarter circles of 

JqiiarteV kad are commonly niade and cut from a. whole circle of about fix 

*^^?'^.« inches diameter, with the 32 points of the compafs fcratched 

to cach^ out in ftraight lines ffora the center, the other two quarters (hould 

and^w ^^ Jiailed on each fide of the baricado; or fore part ol the quarter 

deck, pointing on each bow before the beam, as thofe a-baf t point 

a-baf t the beam ; fo that any objeds, fuch as (hips, points of land, 

(hoals, buoys, or beacons, may be readily fet by thefe quarter 

circles, to know how far they are before, or abaft the beam; and 

by obftrving how the (tiip ftems by the compafs at the fame time, 

the bearing and alteration of bearings, mny be eafily a=d readily 

taken, which I can fay from experience will often prove of great 

fervice* 
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THIS method, defcdtivc as it is, muft be made the moft of^ 
till a better is brought into praftice. For it is well known 
how many ingenious Mechanics have repeatedly made promifing 
trials, to measure a fhip's way at fea by machines without fucceed- 
ing- We had one made at Liverpool, by means of an iron rod, to 
be fixed at the forefide of the ftempoft, which anfwered very well 
by the mile ftones in our canal;, and,, by fubfcription, had it fixed 
for the inventor to go a voyage to jfamaica with ; but it failed 
of fuccefs I and he did not return with the fliip. 

The learned have, with much feeming reafon, recommended 
to us to have our log-lines marked fifty feet to a knot, and the 
glafs to meafure thirty feconds of time, which are exadly 120th 
part of a geographical mile, and of an hour, and muff be allowed 
to agree better with exadt calculation than our common practice of 
having but forty two feet of line, to a glafs of twenty eight feconds 
of time 5 which line is four feet eight inches, or about a ninth 
part fhort of the above proportion ; yet, in our practice, this is 
found from, long experience to meafure very well a geographical or 
fea mile of fixty to a degree ;, which, mile, in. my opinion fhould 
become general, and' be ufed in the fcale of all our fea maps, in- 
ftead of our Englifh ftatute mile, which is about a feventh part: 
lefs ; by which difterence the unlearned may be deceived. 

Common practice can only be proved to be right, by frequent 
^r trials.. I was mate of a (hip in the Jamaica trade from. 
London J outward bound; and we marked the log-line feven fathom, 
to a knot, (to a twenty eight fecond glafs as ufual) till we were 
difappointed of feeing our expedted land fall according to our 
reckonings. Our commander then afked, " how had we marked. 
'* the log-line ?" He was anfwered, feven fathom to a knot. He- 
then, ordered the line to be immediately new marked eight fathom* 
to a knot;, and faid " that the fliip was one eight part fhort of 
" her longitude, by the line being marked feven fathoms inflead of 
" eight to a knot ;'* and fo it proved ; for we made the land as he 
faid. But ia our paflage home by this rule, we found the fl^ip a. 
great deal above an eight part of the longitude a head of all our 
reckonings; which nearly proved of fatal confequence, as we were, 
carrying all the fail poflible with a wefterly gale of wind and hazy 
weather ; when we luckily perceived by the colour of the water 
lliat we muft be in foundings ; and it proved fo ; and we found 
ourfeives far up the King's channel in a fair way, and had 
afcaped a great rifk of running the fhip on fhore unexpctftedly 

U with. 
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with all fails fet. This convinced me that it was not ihe fault of 
the log-line being marked feven fathom, but another caufethat 
may be mentioned hereafter, and that is known always to have this 
efFed: upon fliips in their voyages to and from the PTefi Indies^ ib 
as to make more difference of longitude out than they do home. 
To mark The proportion of feven fathom of line, to a glafs of twenty- 
the line eight fecoud's being right, is confirmed by the general pradlice in 
the z\Ih. the Eaji India trade, as well as all other trades that I have "been in. 
My opinion i&, that it will iland the teft .of any fair trial. In a 
voyage to Leghorn, the ingenious Mr. Snteaton, fent with me for 
trial, a Sea-way Meafurer, and what fhould be properly called 
Smeatons and Knight's improved compafles ; for to my knowledge, 
the former contrived the mechanical part of them ; and alfo his 
artificial Horizon for trials ; which made me take extraordinary 
pains to have our log kept nicely marked as above, and tol>e hove 
regulary every hour, in order to find out by experience how many 
turns of this way meafurw" anfwered to a mile. To fix this to a 
great certainty, I took an opportunity that then offered, and 
fleered to the weflward, till we could fle^r a crofs the Bay of 
Bi/cay, and along the coafl of Portugal^ as near upon the true 
meridian to the fouthward as pofTiblei where we reckoned there 
was neither tide nor current to afFe<fl a fhip's way j and had the 
favourable opportunity of fair wind and weather, to compare our 
diflance run by the log, to what was made by good oblervations 
for feveral days ; and I found that they nearly agreed : wWch I 
think makes it evident that Jthefe proportions for the log anfwer 
very well if properly attended to ; and therefore cannot be the 
-.caufe which occafions bad reckonings : and if it is an ^error, it 
mufl be allowed to be on the beft and fateft fide ; as it is better 
that the reckoning ihould he rather a head than a flern of the 
fhip, to put people upon their guard in proper time, fb as to pre- 
•vent the fatal confequence that may attend an unexpedted land 
fall. 

The readiefl and fureft way to make and try the log-line, is to 

have the whole length of the half knot {twenty one feet) meafured 

tion^for ^^d marked llraight along the deck; and to have Jhe knots put 

anHailfp ^"^^ ^^ ^^^^ ^^ ^^ ^^^ ^^^^ ^^ cafily ihiftcd backwards, or for- 
wards, as the ilretching and fhrinking of the. line often requires* 
But before this is done, the half minute glafs fhould be triedj 
whether it runs exadtly twenty eight feconds ; that if it is found 
torunxnore or lefs^ the line ihould be marked longer or fhorter 

according 
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according to thefe proportions. As 28 gives 42, what will a 
fccond or two more or lefs give ? And this may be done fufficiently 
near by the fcale and compafs. And the gkfles may be tried by a 
mufket ball faftencd to a tnread held fteady in one hand, between 
the finger and thumb, axadly 30 inches from the ball ; which 
muft be fwung by the other hand, and continued fwinging more 
than 30 times; by which I have found from frequent experience, 
each fwing then meafured a fecond of time, fufficiently near for 
this purpofe, even when the fhip had fome motion from the waves. 
But the beft inftrument for this purpofe, a& well as many other 
ufeful and curious purpofes at fea, is a good watch, or time keeper, 
that fhews feconds, which will anfwer equally as well in a ftorm 
when the waves run high, as in fmooth water ; therefore every 
officer that has the charge of navigating a fhip, fhould have one 
of the beft he can affi)rd to buy* 

It is a fufficient trial for die quarter minute glafs^, if it runs out 
exaftly twice, for the half minute glafs once. But after all ope's 
carp in finding out exaft. proportions, by which to get the true" 
diftance run, the whole depends chiefly on thofe who heave the 
log, and hold the glafs ; neither of which fhould be done by care- 
Icls people ;, efpecially when the fhip fails fo fiift a& to require to 
ufe the quarter minute glafs ; which will double all errors 5. there- 
fore this glafs fhould be as feldom ufed as poffible. 

The Learned, as before mentioned* have very juflly recom- 
mended to have the line that is run out above the knots, fet down 
in fathoms of five feet each ; being the tenth part of their 50 feet 
knots. The fame exadt rule may be eafily ufed, only by having a^ 
meafurc of four feet, two inches and a half (marked on the rail,, 
©n each quarter where the log is hove) that will meafure tenths of 
a mile from our 42 feet knots ; which it muft be allowed wilL 
come much nearer the true diftance/ and agree much better to the 
tenths of miles in the traverfe tables, than that old and bad pradice 
of fetting down nothing lefs than the half knots, or that more 
exadl method of marking down to fathoms of fix feet ; and thefe 
tenths of a knot above or under the knot or half knot, might be 
very eafily meafured by the officer that heavesr the log- 

But after all the exa<5teft rules, the moft efFedtual method in 
my opinion to try what dependence can be put upon the log, and 
thofe that heave it, is that I have before mentioned, if opportunity 
permits, clear of tides or currents, after a good obfervation had for 
the latitudes 5 that is, to allow for the variation, and fteer. due 

U 2. N.. 
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1^6 On marking DOWN the LOG. 

N. or S. till a fecond obfervation, if it can be done in a favoural>Ic 
time ; which will give the trucft real diStzncc that can be ^t at 
Sea to compare with the Log. 



On Heaving and Marking down the Log, once in two Hours 

only ; or every Hour. 

IT furprifes me to find the old practice, of heaving the log only 
once in two hours, ftiU continued in many .capital merchant's 
ihips ; becaufe it makes the unavoidable errors in getting the true 
courfe and diftance, not only greater, hut doubles them in working 
the day's work ; and ^nack^s down not nearer than half knots of 
the odd line; which muft ilill increafe the errors of the diftance^ 
for if we fuppofe two fathom of odd line is omitted to be iet down 
every time the log 'is ^love^ it makes a difference of near fcven 
-miles in the 24 hours. 

This practice lies under another great difadvantage, which is 
that of not affording fufficient room to fet down and explain the 
necefTary remarks and occurrences^ that often happen in the twen^ 
four hours. 



On Heaving and Marking down £he Log every Hour. 

THIS praSice, compared with that above, has many ad- 
vantages attending it. Tiiofe unavoidable errors arifing 
from the wind and weather, and the diip's failing fafter or flower 
than when the log is hove, muft be lefTened one half 5 and the 
•odd line that is run out, marked down in fathoms, or tenths of a 
knot, every hour, muft certainly come much nearer the tr«e courfe 
and diftance than 'the above old method. 

But it muft be allowed, that they who have been accuftomed 
to the old method, may be a little perplexed in working the day'iS 
work, and reckoning thofc odd fathom*, or tenths of a knot, 
that.are left above the miles theihip has gone on any one courfe 4 
and which 16 under no fixed rule^ but when they amount to above 
half a knot, let them allow a mile ; and when under half a knot, 
omit them^ as fraifdons to be lefti ^d as many other material 

things 
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thuigs muft be, to the judgement and induftry of the navigator, 
on^^hich depends chiefly all comparitive good reckonings. 

As to the difference of trouble in this method, it (hould not be 
mentioned, if it is allowed to contribute to leflen the defe<fts of 
navigation ; which it certainly does ; and therefore (hould become 
general. I will then take the liberty to (hew, in a day's work, my 
manner of keeping a ihip's way at Sea, and which I learned firft in 
the Ea^ India Tra le ; fo that they who have been ufed to the other 
^method, may i:ompare and Jud|;e fbrthemfelves. 



SHIP 
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SHIP LIVERPOOL, through St. George's Channel, 177^-, 



Remarks. 



A frefh breeze, 
hazy with fmall 
rain. 



Cloudy & thick 
with fmall rain. 



H 



In I ft and 2d 
R. T. Sis. and 
Hd. Mizen T- 
SI. A ftrong 
gale Hd^ M 
Sail, a great fea 
and fmall rain. 



Lowered T. Sis. 
on the caps. 
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F. 



Courfe. 



S. S. W. 



N 



S.bW.tW 



Wind. 



Monday, March 6. 



S. W. 



|i2| 9|- 
Diftance run 167't miles^ 



S.W.bW 
W. 



E.b.N. ^^^ ^^ P^ * ^^^1 fr^ 

' breeee, aod hazy with fouU 
rain ; the latter part a ftrong: 
gale with high waves; and 
thick rainy wjrather ; at a. A 
M. H. M. fail ; at 8 A, M. ftcar- 
cd to the W. ward to keep, 
clear of Scilly iflands ; at lo. 
towered the T. Sails down 
on the caps; other remarks, 
as per margin.. 



Courfe with the biearrngs fromi 
the hill of Hoath ycfterday S. 
I5d, W. dift. 176 miles, S.. 
ing X70 miles W. ing45 miles.. 



N. E. 



Latitude by account 50 %^ 
N, 

Mer. Dift. 045? «r^ 
Long, m 7 4Ji j[^ v¥wi». 



The next Day at Noon. 



■] Courfe allowed S 28d W. dift. i le mifes 

S. ing 97 miles W. ing 52* 

Latitude obferved, 48 

By Account> 48 

Meridian Dift. i 

Longitude in 9 

By 
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By this method, the remarks of each watch may be briefly fet 
down in the margin; fo that all that is njoft material, may be fully 
defcribed in filling up the log book, or journal for the day; only 
leaving room at bottom for the (hip's courfe and diftance, and the 
latitude and longitude fhe is reckoned to be in at noon; which will 
j)rove much better, for many reafons, than that method of fetting 
down the difference by longitude, to avoid expofing how much the 
longitude reckoned to be in may be wrong ; which by the bye can 
be no difgrace to a man when he does his beft. It is likcwife 
jieceiTary to draw the track of each day from one latitude and 
longitude to the other, with a black lead pencil, on the general 
chart, to compare the (hip's (ituation with the neareft land, or 
(hoals, to prevent as much as poffiole being furprifed by un- 
xxpefted dangers* 



On a ship when in the open OCEAN, 

AF T E R a good look out, as mentioned in page 115, tie 
principal dangers now to contend with, are violent winds, 
.and waves; for which the (hip (hould be prepared; and every 
4hing fecured and made as fnug as poflible, according to the 
weather that may be expefted, and as the length of the run may 
require. The cables may be unbenc; the haufe holes plugged up, 
if they lie low ; and the bower anchors (lowed fomewhere within 
board ; which is not only a great eafe to a (hip, but may make her 
tfail faftcr, as mentioned in page C9 ; and may prevent the fojt of 
*he forefail from chafing againft the upper arms of the (locks, and 
4he lower arms from plunging into the water ; which may zffcQ: 
both the Ihip's way and the (leerage. All top-hamper that is now 
iunnece(rary and can be fpared aloft, (hould be got down and (lowed 
below; fuch as top ropes, top blocks, maules, runners, and 
tackles ; which maj eafe the mads, and prevent a great deal of 
«chafing amongd the rigging. 



IN 
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IN variable winds^ when the (hip will £til a flant, ftemming 
near her intended courfe, it is natural to fland upon that tack 
as long as circumftances will admit ; becaufe the wind may vary, 
fo as to enable you to make a flant oa the other tack; by which a. 
ihip may be got ilanting forward on ber way. Then it may be 
worth while to cany a prefling fftil, if it blows frcfli^, and fteer by 
the compafs a little from the wind, as recommended. in page 151 ;. 
which may contributcly greatly to fborten a paflage. 

But when the wind blows ftrong, and the waves run high near 
to the point of the intended courfe, fo that nothing of a flant can 
be made on either tack ; thoni it may be deemed very wrong to* 
ppeis and ftrain a (hip with anymore ^1- than to make her rife and 
fall eafy with the waves ; for a little time, with a favourable wind,, 
will fetch up what may be loft by taking in fail in good time to ^ve, 
eafe to the fhip, mafts, rigging, &c. 



Oa taking in SAILS to fave them, and give eafe to a SHIP whcm 
failing upon a Wind in a Storm; 

ON thcfe Qccafions, the climate, feafon.of the year,. frequency 
of the wind blowing ftrong in. one quarter, and the ap- 
pearance of good or bad weather that may be then expeded, with 
all other circumftances of the fhip,. men and materials, fliould be 
confidered, to form a judgment how to adl when it comes,to blow 
fo frefli that die topfails cannot be carried without being reefed ;, 
and then if the top-gallant yacds are up, whether it may not be 
neceffary to get them down, and ftrike the top-gallant-mafts (if they 
go a baft the top-mafts as mentioned page 5 l) ; and efpecially if 
it is at the beginning of a long winter's night, in which time both, 
wind and waves may be increaied to a violent degree before morn- 
ing, and which may make the fhip pitch, roll, and labour,, fo a& 
greatly to ftrain every thing, and make it. dangerous for the people 
to get them down at fuch times : and if the wind and weather 
fliould prove favourable, they may be eafily got up again in the 
morning; and by this praftice, at the firft of the voyage in fmooth: 
water, the people will leara to be expert in getting them down on 
up, as occafion may require^ 

As the wind and waves increafe, a faft failing fliip,. upon a 
wind, when prcfTed with fail, (efpecially head fail) will be plunged! 

deep 
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deep into the fea, and increafe -her pitching motion to a dangerous 
degree. This J have experienced in chafing upon a wind, when 
both the ^omps^ and hailing at three hatchways, could not keep 
the fhip free from water, till the chafe bore away before the wind; 
by which movement fhe foon became our prize ; for we could not 
2iave chafed her much longer upon a wind, owing to the fharpnefs 
and weaknefs of onr ftiip's bows, as mentioned page 22. 

Let us now fuppofe a fhip brought under her clofe reefed top- 
iails, the top-gallant-yards and mafts down, and every thing made 
ihug, according to the appearance of fuch wind and weather as 
may be expected. Getting the fpritfail yard and jibboom in 
^ipon deck, to beat againft wefterly ftorms, is certainly a help, 
and gives great eafe to a fhip on fuch occafions. Let us alfo fup- 
pofe the gale to increafe, fo that the fquare-fails muftbe taken in; 
in doing of Which, they are very liable to be fplit and blown to 
pieces by flapping, if proper management is not ufed to preferve 
them ; which deferves notice : and when fhips are known to be 
ivery iabourfome, the clofe reefed main-top-fail upon the cap, 
ought to be the laft fail taken in; becaufe that fail, ftandpg fo 
high, contributes greatly to prevent the fhip labouring, and is 
always neceffaiy when a fhip is obliged to feud before the wind for 
fafety when the waves run high. 



On taking in Square Sails upon a WIND in a STORM. 

INSTEAD of the old praftice of clewing up the lee fhcefs 
firft, (by which the leeches of the fails flap very much) it is 
certainly befl to clue up the weather fheets, or tacks, firfl, when 
taking in the top-fails or courfes ; which keeps the fails full, and 
^prevents their flapping, till the weather bowlines and lee braces 
^re let go, and the lee fheets let fly ; when, the fails fly inflantly 
labaok of fhemfelves, fo that they may be clued up with great 
iafety. 



EVEN 
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EVEN this requires management at times ; when, the only 
method to ftill the fail, and prevent its flapping, fo that it 
may be furl'd eafily, is to man well and haul upon the lee brails 
only ; and only take in the flack of the weather brails, till the lee 
ones are clofe up. For if the weather brails are too much haul'd 
upon, it will fill the fail fo full of wind, as to prevent its being 
furled. As to the taking in the Fore, Main, or Mizen Stay-iails; 
they only require to be hauled briflcly down, that they may be 
furled or flowed away as briflc as poflible, to prevent their flap- 
ping. 



On taking in the Square Sails when failing large, or before the 

Wind, in a Storm. 

WHEN the wind is on either quarter, the lee {heet fhould 
be firft clued up ; then the yard pointed to the wind ; and 
the buntlings, &c. hauled, as much as poflible, before the weather 
fheet is let go, if the fail cannot be backed. The wind blowing 
nearly along the yard, will preferve the fail greatly from flapping ; 
fo much as it would do if the yard is let lie fquare to the wind.. 

When the wind is right aft, one flieet fliould be clued up firft: 
then, with the brace on the other fide, the yard fliould be braced 
as fliarp up as poflible ; haul up the bunt and leech lines, as 
much as they can be, before the other flieet is let go : and if, to 
fave the fail, and things will admit, that the fliip could be fleered 
with the yard pointing to the wind, for a little while, it may con- 
tribute greatly to fave an4 get the fail fccured. 

.But on all fuch occaflons as thefe, and efpecially in the night, 
when the word of command cannot be heard, nor can the people 
fee, or be feen by the officers, fo as to be diredted by any means 
to get the duty done as it ought to be, the only method is to 
mufter the people altogether firft:, and make known what, and 
how the thing is intended to be done, and ftation them accordingly, 
that none may plead ignorance in excufe for any mifmanagement 
that may happen. 



WHEN 
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WH E N a (hip will not bear to carry her courfes, it is 
certainly the beft praftice, firft to fecure and hand the 
mainfail (as the forefail may be carried a great deal longer) and, 
with the mizen and main-fore-ftay-fails, a ftiip may be fleered 
clo.c to the wind, fo as to make her tolerably eafy and lively in 
the fea ; and efpecially when beating to windward in narrow feas, 
thefe are the moft fuitable fails a fhip can be under at fuch times, 
becaufe (he may be the more eafily and readily weared: and when the 
ftorm increafes, fo that the fhip will not bear to carry the forefaiJ, it 
may be taken in with great advantage in the time of wearing, by the 
above mentioned rules. After the people are got together, and 
the intended method of proceeding made known to them all, as foon 
as the fliip is perceived to begin to wear, the yard being kept braced 
fharp up, the tack and bowline may be let go, and the weather- 
clue garnet hauled up ; and when the fhip is nearly before the 
wind, the bunt and leech lines, and the other clue garnet, may be 
hauled up, and, if the fituation admits, and the occafion requires 
it, the fhip may be fleered, with the wind on the quarter, till the 
fail is fecured. 



On laying a SHIP to in a STORM. 

TH I S is intended, as much as poflible, to preferve a fhip 
from the dangerous eiFecls of violent wind and waves, by 
endeavouring to fleady her from labouring, and make her rife and 
fall with the waves as lively, and eafy in the fea, as poflible; and 
the befl method for doing this, I can afTert from long experience, is, 
for the fhip to be under her lower or florm flayfails, with the mizen 
reefed, and balanced, &c- and the yards braced full, as reprefented 
in plate 6, fig. 2, and not by the common method of laying a fhip 
to, under a reefed or a whole mainfail, with the forefai abacK in 
the brails, as reprefented in fig. i , of the fame plate. 



On lying to under a Mainfail, with the Forefail aback in the Brails. 

THAT this method is far from being the beft to anfwer the 
above mentioned purpofes, may be proved from reafon as 
well as experience ; for if a fhip be laid to in this manner, with 

X 2 fome 
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feme fails fuU^ and fbme aback^ and the helm made faft a Ice, a» 
is cuftomary, inftcad of keeping her bow to the wind and waves 
(which, only, can keep her eafy in the fea) flie will be conftantly. 
coming to the wind, fo as to fhake the weather leech of the main* 
fail by her head-way. The forefail being aback, and the power c£ 
the wav^ a head, foon give the fhip great ftern-way ; and tlic 
helm being a lee, as before mentioned, makes her fall round o£F, 
four or five points from the wind, which caufes the (hip to labour 
and ilrain in proportion as fhe comes to and falls ofF from the wind,, 
and alfo expofes thofe flat and weakeft parts, the counter, ftern, 
quarter, and broadfide, to bear the (hocks of violent and dangerous 
waves, that fometimes break in and do great damage ; and the 
mainfail is often fplit from fuch a caufe, as well as by the power 
of the wind. The quicknefs of the (hip's rolling motion, from 
the afcending to the .defcending fide of a high ftecp wave, ads 
with more or lefs force, in proportioa to the bignefs of the fails,, 
to fplit them. 

Facts, derived froni experience, arc the only confirmation of 
a pradtice being right or wrong.^ I was in one of our Ea^ India. 
(hips, bound home late in the (eafon, and was five weeks beating 
round the Cape of Good Hope, againft wefterly ftorms ; when, to. 
preferve and keep the (hip from rolling too much, we often laid, 
her to, under a whole mainfail, with the forefaiL aback in the 
brails, as reprefented fig. i, plate the 6th ; when the above men- 
tioned bad cuftom fplit our mainfails fafter than we could repair 
them, till we had none to bring to the yard, but were obliged to. 
wait till they were mended j and they fplit again in lefs time than. 
was taken up in mending them; during which time we commonly 
laid to under the mizen, when, for want of a little more fail to 
(leady her amongft the waves, (he became more expofed to thofe 
dangers above mentioned, labouring with a more quick, jerking 
and deeper rolling motion in the fea j and we found the want (rf? 
the mainfail (which is the moft material fail upon a wind) to take 
the advantage at fuch times as the wind varied fo as to enable us to, 
make flants, and by which only we got round the Cape, after the. 
time that is faid to be limited by the Company to prevent damage 
to their (hips and cargoes. 



FOR 
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On a ship under STORM STAY-SAlLS. 165 

6h a SHIP under STORM, or lower 5tay-(ails and Mizen, in a 

STORM. 

FOR the: reafbns now mentioned, after long experience, my 
pradice has been (inftead of laying the ihip to in this man- 
ner) Arft to fecure and hand the mainfail, and, if the gale in- 
creafed, I handed the forefail^ and reefed and balanced the mizen. 
The mizen, main, fore, and fore-top-maft-llay-fails were kept 
fet, as we might have done with the above mentioned (hip, or 
£ixch another as is reprefented figure 2, in the fame plate ; where 
both methods may be feen, in order to nuke a fair comparifon o£ ^ 
the two from pradticaL fads<^ 



©n the advantages of a SHIP being kept under lower or Storm. 
Stay-fails and Mizen, inftead of lying to in a Storm. 

FROM what has been faid, it may juftly be concluded ; that- 
a fhip laid to with the helm a lee, muft be conftantly com- 
ing to, and falling off from the wind, more or lefs, in proportioni 
to her head. and. ftern-wayj fo that.wlien a fhip is laid to in a 
ftorm, (as reprefented fig. i, plate the 6th) and that the power of 
high waves ar^ added to the wind^ fbe muft naturally run up too 
near the wind by her head- way j and then both wind and waves • 
unite to give her ftern-way, which makes her fall round off, and- 
throws her ftern up againft the wind and waves, which then aft 
very powerfully againft thofe tender parts, till fhe gets head- way 
again, and makes the iliip uneafy, and labourfome to a dangerous 
degree, as above mentioned ; to avoid which, I ftrongly recom- 
mend to keep the. fliip under- way, under her lower, or ftorm,. 
ftay-fails, as they- may be called, with the reefed and balanced 
mizen fet, and the yards braced fharp full, as reprefented by fig. 2,. 
glate the 6th ; which will certainly contribute greatly^ towards^^ 
producing the following advantages. 

By this method a ftiip may be kept with fb much head- way/ 
upon . her, as: to be under the command of the helm, and to fteer: 
her nearly to a courfe, fix. points from the wind, which ought by/ 
all means to be endeavoured after, to keep her bow (that bold and. 
ftrongeft part) pointing to the waves, where they can do her the 
leaft. damage,. and which makes the fhip at the. lame time much 
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eafier and livelier in the Tea, than being laid to as above men^ 
tioned. And thefe fmall fails are handy and ftrong, compared 
with the mainfail, being commonly made of equally ftrong canvafs, 
and proportionably leis liable to be fplit, either by the wind or 
waves, and can be fet, or taken in ealily with fafety, and they 
fland fo fiat, and fairly divided frcim the bowfprit end to the ftern, 
as tend greatly to fteady the fhip, as well as calc -all the marts, 
yards, and rigging from jerking and chafing in her rolling, and to 
preferve the n:ainfail and forefail (the two moft. material fails that 
are to be depended upon) on any extraordinary occafion that may 
require their being fet and carried, upon a wind, in bad weather. 

For thefe reafons, where (hips do not wear and ufc amain and 
fore-ftay-fail in common, I would recommend to have them as 
ready to be^ bent and fet as poffible on thefe occafions, having 
hanks upon the rtays, and gromets upon the fails, for that pur- 
pofe« 



On bearing away in a Storm, to feud before the Wind and Waves. 

WHEN the waves run high, and fudden neceffity requires 
to bear away, it fhould be confidcred, that the low head- 
fails which the fhip may be weared under, when fhe comes before 
the wind, may be becalmed by the height of the waves, which 
may break violently againft the ftem, and fill the deck with water; 
but, that loftier fails being fet, would give the fhip more way 
through the water. 

I HAD an inftance of this, in a cruifing (hip, under low fails 
upon a wind in a ftorm ; -when the fliip and all things forward 
gave way fo much, as obliged us to bear away before the wind ; 
and ihe low fails we had weared under, being bec^lijied by the 
height of the waves when the fhip was in the hollow part of the 
fea, the waves came running againft the ftern with great violence, 
and filled the deck with water ; which frightened the people fo, 
that feveral of them called out with tears in their eyes, that the 
fhip v.culd founder: we got the clofe reefed main-top- fail fet, 
which hud the defigned good effect, to catch the wind, and always 
kept drawing full above the waves ; this increafed the fhip's way 
fo n-uch, that the waves did not reach her with above half the 
velocity and power as before, and gave the fliip time to rife and fill 
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gendy with them, without {hipping much water ; for the vvavi s I 
fuppofe might run at the rate of about twenty miles an hour, the 
wind going at about fifty, and the fhip above ten miks by tiie log, 
which naturally leffened the power and violence of the waves above 
one half upon the fhip. Tnis proves the advantage, and even the 
neccflity there is for having a clofe reefed main- top -fail ready to fet 
when going to feud before high waves ; and fhould be the 1^1 
fquare iail that is taken in, in. a labourfome fliip. 



On failing LARGE, or before the WIND, in SQUALLS. 

PROCEEDING in fqually weather, mull be left to the 
judgment and prudence of the officer that has the command, 
to adl as circumftances and the fituation of the fhip and crew will 
admit, and to run more or lefs riik, in carrying fail, more or lefs, 
accordingly. But this I can fay from experience, that it is not 
fufficient that a fhip can be got before the wind at the time of a 
heavy fquall with a great deal of fail fet, as it may endanger not 
only the mafts and fails, but the fhip may be fo overprefTcd with 
fail as to put it out of the power of the helm, and the befl helmf- 
man, to fleer her from broaching to, which may prove fatal to^ 
the whole 

Where rules cannot be fixed, the refult of fad:s from ex- 
perience mufl be our only guide. I was in a fhip in the Jamaica: 
trade from London, where our commander would not permit any 
fail to be fhortned or taken in, without his order or confent, when, 
carrying a prefJing fail^ large, with a Weflerly gale. At the 
coming on of a fquall of wind, he was called upon ; and when he 
came. upon deck,, he took. the command, and diredled the hclmf- 
man to endeavour to keep and fleer the fhip right before the wind, 
without fhortening fail ; but the fhip was fo prefTed with fail, as 
to lofe the power of the helm to fleer, her, which almofl proved, 
fatal to us all» 

..All unnecefTary daring riiks of every kind, when there is no- 
prcffing occafion to require fuch, fhould be avoided and condemned 
as the greatefl folly ; for there can be but little lofl, . and a great 
deal may be faved, by lowering or taking in fail, in good time, 
when a fhip is failing large, or before the wind in the time of a 
fquall 3 as fails may be foon and eafily fet again, when the fquall 
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U over^ which may be the means of presenting great lotfs « 
damage. 

Among many inftanccs of this Jclnd that I lia^e known^ I met 
with one, by the fbolhardinefs of a London jMlot, who woald tidt 
let our fails be lowered, when failing before ^he wind in a fqudll^ 
which made the mafts bend fo much, that when we wanted to -due 
down the top-gallant-fails, and top-fails, we coiild'not get thenii 
down i which fhews the necefljity thcne is ^ <duemg ^cie fails 
down, and fecuring them down, and from flying up again before 
a fquall comes on ^ for had this fquall proved ^ny ftronger, or 
continued any longer, we muil have loft our mails, in ipitex^f our 
utmofl endeavours. 

This fhews the folly of running fuch imprudent rilks, when 
little or no advantage can be gained by it ; for it may be a difputed 
point wether a (hip fails any fafter for being thus overpre&d 
with fail to fuch a dangerous degree, when iailing large or 
before the wind. ' But a (hip failing upon a wind in fqually 
weather, may often be under a neceffity to carry a prcfling ^1 ; yet 
then it (hould be coirfidercd, that if the top-fads, &c. are not 
clued down in good time, that the heeling of the (hip, added to 
the bending of the mafts, may hinder the top-fails, &c. from 
being got down in the time of a fquall^ which m^ty prove of bad 
-confequencc* 



On fcudding w iailing l^efore like WIND in a STORM- 

MANY precautions are nece(rary cm this occafion. E vciy 
thing abaft, and about the mizen-mafl, (hould be taken in, 
and (lowed away as fnug as pofllble ^ <vid I have J^^aown .the mizea 
^a(F lowered clofe down on die occafion. 

If the waves run high, it may be a:bfolutcly neceiflary, for the 
!rea(bns given, to have a clofe reefed main-tpp-failfet, though only 
fcudding before the wind, for the eafe and fafety of the (hip. 

But when carrying a pre(nng (ail, to make the mod of a ftorm^ 
great care (hould be taken that fuitable fails are only fet ; and they 
dhould be trimmed to the heft advantage, fo that the (hip may be 
kept under the command x>f the helm, which (hould be ftridtly 
noticed by the commanding officer of the watch : for it (hould be 
confidered, that a (hip at fuch times may be fo overpxcfled^ and 
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On fcuddingor faiKng before the WIND in a STORM. i6g 

plunged fo deep into the fea, forward, with fail, that inftead of 
dividing the water on each fide, in an eafy manner, the full parts 
of the bow, and other ftops not defigned to be in the water, drive 
a great body of water above its natural level before her bows, 
which may increafe the refillance a head to fuch a degree, as will 
rather decreafe than increafe the fliip's head- way, and that in pro- 
portion to this rife of water; and the ftera being lifted up as much 
as the head is prefled down, the helm muft then naturally lole fo 
much of its power at the fame time ; fo that when the wind may 
be going, four times as.feft as the Ihip, and the waves twice as faft, , 
it is not to be wondered at that (hips are fometimes broached to, 
againft the power of the helm.- The remarkable lofs of the 
Sujfsx Eaji- India fhip homeward bound from China ^ in the year 
1737, ^^^ i^o£^ froni her being broached to, when iailing before- 
the wind.. 

, What has been faid on this occafion, fhew? the neceffity for 
much care and pains to be taken, both by the officer and hehnf- 
man, as before recommended ; and none but the beft helmfmen : 
fliould be admitted to fleer at fuch times ; and whenever danger 
appears from one man's fleering, others fhould be tried, and the: 
fails altered and trimmed to the befl advantage, that if poffible the - 
fhip may be fleered without the danger of being broached to. A 
great rifk attends relieving the helmfman; efpecially in the night; . .. 
as he that is to take the helm, often comes but half awake from ,?g ^hT' 
ileep, and takes the helm without examining where it lies at the^^^**'^"^®" 
time, and how far the fhip requires it each way to confine her to ' 
the courfe ; thus, not confidering the danger, he at firfl lets the 
fhip get fuch a fhcer, that his befl endeavours afterwards cannot 
flop her from being broached to, or brought by the lee. To 
pitvent which, the helmfman that is to be relieved, if he has 
fleered well^ fhould not quit the helm before he has ihewed and 
made known to him that is to relieve, the particulars of hdr trim, . 
and how fhe may be befl fleered at that time, how many turns and » 
fpokes of the wheel fhe requires' to flarboard and port, or to wind- 
ward and leeward, to confine her to her courfe. 

It is well bnown, that there is a great difference in fhips fleer-" 
iBg, , according to their built- and trim. Full built fhips, when* 
deep loaded, are often difficult to be fleered, when failing large in 
a gale of wind. I have been told of fome that could not be fleered » 
their intended courfe before the wind, but would broach to each 
way in fpitc of the befl endeavours, fo that they, have been obliged 
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170 On cunning to the HELMSMAN. 

to He to with a fair wind ; which has often happened to an expert 
"relent^ dil gent officer of my acquaintance : therefore every hint that has 
broadung the leaft reafonable appearance to remedy this evil, deferves atten- 
^^' tion, and fhould be tried. . On this occafion, when a fhip cannot 

be fteered right before the wind without broaching to ; fuppofc a 
trial fhould be made to fteer her with the wind two or three points 
firft on one quarter, then upon the other, for a little time each 
way ? This reduces the danger to^ only being liable of broaching 
to, one way ; that is, to windward ; which may be much eafier 
guarded againft by the weather helm this one way, than both : 
And if we fuppofe the fhip to be fteered with the wind on the 
larboard quarter, with the clofe-reefed main-top-fail fet and braced 
up with the larboard braces, and ^he head-fail trimmed fliarp the 
other way, with the ftarboard braces and the helm a- weather, (as 
reprefented in the plan of the fliip, figure i, plate 7,) it evidently 
tends greatly to counteradl and get the better of thofe caufcs, 
before mentioned, which occafion a fliip to broach to; and may^ 
keep her under the command of the helm. But if this method 
fhould not anfwer, there is another which I think could not fail of 
fuccefs; that is, to veer out, and tow right over the ftern, a tow- 
line, or hawfer, or as much of a cable end as may be found 
fufficient to keep the fhip before the wind, and prevent her 
broaching to. 

At fuch times as thefe, when a fhip cannot be fteered to the 
courfe that is ordered, it fhould be recommended to the officer of 
the watch to take particular. notice which way fhe goes moft from 
ber courfe, .to .make an allowance and mark it down accordingly. - 



On CUNNING to the HELMSMAN. 

THIS cuftom is ufeful in general, even when done by a 
quartermafter 5 it anfwers the good purpofe to confine the 
thoughts and attention of the helmfman to his duty; as he is 
obliged to repeat the cun, though he with reafon, (as I have often 
done,) moves the helm contrary to the cun, in order to confine 
the fliip to her courfe, * by fuch rhanagement as before mentioned. 
The good helmfman, after a little experience of the fliip's trim, 
muft be allowed to know beft what helm is required to fteer a 
jdired: courfe. 

But 
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On cunning, with high WINDS and WAVES. 171 

But when failing is dangerous, by bad weather, fqualls, high 
waves, or other dangers that may fuddcnly appear, then cunning 
becomes a matter of great importance; and the cun of the fuperior 
officer, or who he may appoint, (hould only be attended to, and 
anfwered brilkly by the movement of the helm as well as by 
words, to avoid the danger, or to help to eafe the fhip to rife and- 
fiall gently with the waves ; as it is well known to eafe a fliip much 
in her labouring motion to lufF her up with the helm a Jee at the 
approach of a high fteep wave, when failing clofe by the wind in 
a ftorm. But to fuppofe a (hip failing two points from the wind, 
it is a difputc whether it is bcft that flie fhould be luffed to, or 
fliould bear away from a dangerous wave, that may be obfcrvei 
coming right upon the beam. 



©ft failing and Cunning, with high Winds and Waves right upon 

the Beam. 

THIS way of failing, in my opinion^ deferves particular 
notice ; bccaufe it is more expofed to danger and damage 
dian any other way of failing ; for a Ihip upon a wind, in high 
waves, is fuited with fail accordingly, and has {o little head -way 
upon her, that^fhe may be luffed up to a dangerous wave, and by 
that made much eafier. And when failing large, a Chip runs from 
the waves and weakens its force upon her. A fhip lying to, and 
driving to leeward, yields and gives fome way to a high wave wheit 
it flrikes her, winch may a little abate its bad effed ; but when 
carrying a preffing fail with the wind upon the beam (which is 
common, becaufe accounted a fair wind) a fafl failing fhip i& 
reckoned then to fail fafter through the water than any other way 
with the fame wind, aa fhe does not recede from the wind or On the 
waves, and makes little or no lee-way; but this expofes a (hip to^^^^^^^?f 
all the violent efietts of dangerous high fleep waves, which may of failing* 
ftrike and break with their utmofl velocity upon the broadfide to 
windward, whilfl the fhip's great head-way through the water 
makes the greatefV rcliftance to prevent her from yielding or giving 
the leafl way to leeward. From this, and the other caufc;s men- 
tioned pages 59, when a fhip is lifted up broadfide with fa 
quick a motion, from the bottom to the top of a high, fteep, 
mountainous wave, it is not to be wondered at that the fhip, men, 
•r materials, may receive great damage at fuch times. And the 
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172 On cunning, with high WINDS amd WAVES. 

greater the Ihip, and the niorc water flie draws, the more liable 
Ihe is to damage ; fmaller veflels giving more way to the waves 
than large ones, when ftruck,. I have been in a fmall vefiel 
in company with a fifty gun jQiip that had her mainfail fplit, and 
other damage done by the waves breaking on board her, whilft we 
received none in the fmall veflcl. At another time crofling the 
weftern ocean in a light merchant fliip, with our guns (which 
were lix pounders) {lowed down in the hold upon the ballail for 
the eafe of the fhip when failing this way, a ilroke of a wave canted 
our ballaft and guns from the weather to the lee fide of the hold, 
and broke the ftanchions that fupported the lower deck beams. 
1 hefe and many other inft^nces coafimi my opinion of the ^rea£ 
danger attending this way of failing. 

On cunning and fleering a Ihip when failing in this way, it maj 
up ti), or be difputed whether fhe ihould be luficd up to, or bear away from 
^^1^""^^^^ a dangerous high wave approaching upon^the beam. Reaibn as 
a danger- well as experience teaches ,us that the helm (hould be put hard a- 

'^ weather, to bring the approaching waves far aft as pofliole, to 

kflen its force, by the fhip's running forward and giving the more 
•way from it, rather than to luff 4ip with the helm a lee to meet it 
with fo much fail and head -way upon the ihip as muft increafe 
the Ilroke of the wave, and niaj proauce a violent and dangerous 
pitching motion. I had an milancc of this when I was mate of a 
ihip, and it was my watch upon deck. When failing in this way^ 
.at the approach of a dangerous wave coming right upon the beamj 
I ordered the hdm hard a- weather 5 but my commander ordered 
ithe helm a lee ; which occalioned the wave to have the above 
.mentioned bad effcdt j and though we received no material damage; 
yet, in ,my opinion, it would have been lels 'haza,rdous tp have 
bore away with the helm a-weathec 

But to do jullice on this occafion, it muft be allowed, that 
.fhips in general conn.crly cany a prcfling lail m this way, and we 
are apt to gripe and carry the helm nearly hard a-weathcr, to fttcr 
the intended courfe ; fo that without this is noticed, and guarded 
againft by the oflicer of the watch, by having only a fuitable fail 
fet, and properly tiiirjiied, it jnay be out ol the power ot the 
helm when hara a-weather, to n.ake the fliip wear faft enough to 
a\bid the bad cfieds of a dangerous wave when perceivea to be 
ccn ing upon the beam. 

Aiter all that can be faid on this way of failing, when the waves 
jfun high, 1 kok, uj.cn Uie darker lo great, that it ought to be 
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avoided as much as poflible ; and it may be commendable to alter 
the courfe, fo as to fleer with the wind and waves, either to point 
before, or abaft the beam ; or for a time each way, if the occaiioa 
xequires that nicety* 



On CARRYING SAIL AGAINST HEAD WAVES. 

GREAT caution is neceflary on this occafion, to prevent 
the damage that may be done by it, fometimes even to 
j)itciiing away the bowfprit, mails, &:c. And as the waves, in the 
open fea, do not immediately ceafe with the wind that raifed them, 
but often continue to run the fame way for a great while after the 
wind is changed even to the oppolite point of the compafs ; therc- 
ibre when a ludden change of wind happens, care fhould be taken 
^not to be too forward in fetting or carrying fail, ib as to give the 
ihip too much head- way againfl the old waves, before they are 
fallen ; as it may pitch the bowfprit under water ; which I have 
often feen done to a dangerous degree. Sometimes head*wave» 
will rife againfl ,and reach a fhip a long time before the wind that 
j^ifed them, which may make it equally dangerous to prefs the 
ihip with tuo much fail againfl them. 



On LOOSING and SETTING SAILS. 

"T N loollng fquare faijs when it blows frefh, it fhould be a con- 
JL flant rule to loofe the lee-yard arm before the weather-yard 
arm, to prevent the danger that the people to lee-ward are often 
^xpofed to, of being thrown from the yard by the fail flying up 
over their heads. In fetting the top-fails or top-gallant-fails upon 
a wind, when it blows frefh, it is an approved method to haul 
home the lee fheet iirfl ^ and if the full be kept fhaking by the 
weather-brace, the weather fheet may be eafily got home ; but 
when failing large, the weather fheets of thcfe fails are n.ofl com- 
monly hauled home iirfl. Jn fetting the mainfail and forefail, if 
the wind requires it, the tacks are hauled down firfl ; but in box- 
hauling, or wearing^ the fheets may be hauled nearly aft, whilfl 
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the fails fhake with the wind npon the quarter, and the tacks mjy 
then be got down very eafily. 

Now let us fuppofe, a fhip hes proceeded (o far in her paflage, 
as to draw near to danger, or to make her defigncd landfall. 



0;i Drawing near to DANGER, or making a LANDFALL. 

ON thefe occafions, it fhould be confidered before hand, what 
it moft depends upon, to keep clear of the danger, or to 
make a good landfall. If they have regular foundings to it at a 
great diftance, then the lead may be the fureft guide ; but if it be 
jfteep to, without foundings, then the latitude, if it is known, and 
a good look-out, with the fhip properly prepared for it (as men- 
tioned page 1 1 6) may contribute greatly towards fafety. 

When going to crofs dangerous latitudes, where projc<Sling 
points of land or (hoals may lie in the way ; or in making fmaU 
iflands, fuch as the Cape de Verd and Canary Iflands ; it is cer- 
tainly very wrong to run without much caution in the night, or 
in thick weather, with a crowd of fail, on prefumption that the 
fliip is far enough to the weftward to go clear of them, which has 
occafioned many fatal loffes, from being deceived by the conftant 
Eafterly current that runs in this track ; and which in my opinion 
is the principal caufe that fliips fo often make more longitude out 
than they do home, in ff^e/i India voyages, as before mentioned 
page 146. 

It is the latitude only when known by obfervation, and hot the 
longitude, that can be depended upon for fliips being near, or 
clear of Danger. I was in an Eajt India (hip outward bound, 
the Captain of which rather than run the rifk of croffing the 
latitude of one of the Cape de Verd Iflands in the night, tack'd 
/hip and flood back to th^ northward under an eafy lail till day- 
light ; when it plainly appeared that if we had continued our 
courfe to the fouthward, we muft have run upon the ifland before 
day-light. 

To make a good landfall, if the fituation and circumftances of 
wind and weather permit, that a fhip can fail with a leading wind 
true Eafl, or Wefl, to the place of the defigned landfall, it is an 
approved method to get into that latitude in good time; and 
cfpecially Lomewaid bound from the Weflern Ocean ; and to 
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On drawing NEAR to DANGER, &c, 175 

endeavour by all poflible means to get obfervations, to make pro- 
per allowance for the variation of the compafs, lee-way, bad 
ileeragc, currents, or tides if known, to keep the fhip as near as 
poflible in this defigned latitude* When got into the defigned 
latitude, the uncertainty of the longitude makes the dirtance to be 
run uncertain : therefore in the day and clear weather, all the fail 
that is pofTihle with fafety fhould be carried ; but in the night or 
thick weather, if it is thought prudent to run, it (hould only be 
with fuch fails as the officer and people on deck can look round 
them, and work the fliip fo as to avoid the danger in whatever 
jnanner it may appear. 

Notwithstanding thefe rules and precautions in landfalls, 
J have experienced very narrow efcapes, both in America^ and on 
our own coaft, where we are very liable to be deceived by the 
tides j and in cloudy weather, by taking one place for another. 
Among many inftances, it was my cafe in a fliip from Leghorn^ to 
JaondoKy when in a cloudy afternoon we fell in with, and juft got 
5a glimpfe of the South fide of St. Mary's Scilly Ifland ; which, 
^by our reckonings, and an account we had from an outward bound 
rfhip, we took for and concluded it to be the Lizard Point which 
we had feen- Therefore ordered, (as I thought we might with 
♦confidence,) to fteer a channel courfe for the night; but our 
jniftaken fi tuition, though in a fair line of direction with our 
channel courfe, occasioned the ebb tide (that fets N. W. between 
Scilly and the Lands End) to take the fhip on the ftarboard bow, 
which fheered us infenfibly into the bottom of Mount's Bay : 
about midnight we were furprifed with broken water, and land ex- 
tending as fat as wc could fee on our ftarboard bow, when carrying 
top-gallant-fails with a frefli gale, quartering at S. W. and large 
iwelling waves from the main ocean, right into the bay. 

The hurry we were in to exert our utmoft endeavours at this 
critical moment, may be judged from our dangerous fituation : we 
had our fmall fails to take in, and our top-fails to get down, before 
we could bring the fhip by the wind, to lay her head from the 
neareft breakers ; and we had the main and fore-top-fails to clofe 
reef; and the top-gallant-yards, &c. to get down, when we had 
not room to ftand above a quarter of an hour upon a tack, clear of 
the breakers. This fb alarmed fomc Englifh paflengers (and even 
one of them who had been brought up to fea) that they all 
afTembled in the great cabbin to prayers, which they thought was 
their only refuge for fafety \ but putting the fhip in flays, which flie 
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On turn, rcfufcd, and then wearing her round, by box-hauling, as reprejfentcd: 
Mount's in the tw o figures, plate the 7th, frigtitened them tiom prayer, and 
how ^e ^^^y ^^^ came upon deck, thinking we were running the ihip on 
managed jQiore. We thus managed her by box-hauling; and as fbon as we 
Lauibg. perceived the fhip ceafed from coming about in ftays, we hauled 
the fore flxeet dole aft again, trimed the head-fails flat whilft the 
fails were fhaking, and hauled about the main and main-top-fail, 
the fame as if the {hip had flayed; then hauled up the mized and 
kept the helm hard a lee, as reprefented by fig. 2, in the fame 
plate ; by which the ihip getting great flern-way,, turned (hort . 
round upon her heel, till fhe filled the main and main-top- fails the 
right way : we then fhifted the helm hard a-weather, when the- 
fhip got head- way with the fails trimmed, as reprefented by fig. i, . 
which brought her readily round, with little lofs of ground : and 
by thefe means, in about twelve hours we turned to windward' fo 
far off. the ke fliore^ as reprefented fig. 3, and fo as to weather the 
Lizard ; where, to prevent fuch dangers at that place as. we then . 
narrowly efcaped, they have lince eredted light houfes ; for which 
they have my thanks, and in my opinion deferve the thanks of the. 
public^ The like public thanks will be due to whoever may be 
inftrumental in getting a diftinguifhable light or lights on Holy- 
head, to prevent as much as poffible fuch £ital lofies as have often . 
happened in Canarvon Bay, occafioned principally by the ebb tide 
taking fhips on the larboard bow, in St. George's Chanuel^ when 
fleering from Tufker for Holyhead, and which fheers them in- 
fenfibly into Carnarvon Bay, if the tide is not properly allowed for. 
as before mentioned. 

That a fhip failing againft a tide or current, which takes her 
on either bow, is the caufe that alters her courfe, muft be evident to 
every one who knows that when a (hip is failing with a leading wind 
in a narrow river or channel againift a flrong tide or Current, 
it requires nice fleeragc right againflthe flream, to keep her in a^ 
fair way > for if the flream is fufferea to take her on tnc fkrboard^ 
bow, fhe'will fbon (heer upon the larboard fhore ; if on the lar- 
boad bow, upon ^e flarboard fhore, &c. fo that the fame caufb 
will have the fame efFedt in all narrow feas, or channels, in pro*- 
portion to their breadth. Where the tide or current runs flrong, it- 
may be highly neceffary in the night or thick weather, to en- 
deavour to fleer right againfl the flream, whilfl it runs againfl the 
fhip, as circumflances may require, to keep the fhip in mid-chan- 
Bel, or in a fair way till day-^light^ or until the weather is fo clear 
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' mt to peiroit MS to &e the danger zt a fufficknt diftance to run 
^ crofs the itream> bpkUy^ for the land^ to £nd the fhJp's real 
fitu^^ion ; which m«y be a ri^eans to avoid fuch dangers as abpver 
cacntiomed, and to proceed forward with more lafety. Proceeding 
in this cautious manner^ is efpecially neceflary in St. George's 
Channel^ where the tide^ jun fo ftrong, that when a fhip happens 
io enter it, fit the firit part of either flood or ebb, if the land can- 
not be fecn clear enough tp make proper * remarks, the tide may 
make va& alter^^tipn in the intended diilance to be run, as well as 
in the courie; by wjiich people's judgment is apt to be mifled; 
and they take one place for another ; which has occaiioned great 
lofs and damage, to my knowledge.. 

Xherefqke after a night's run in St. George's Channel, if the 
land you happen to fall in with appears dubious, to avoid any b^d 
confequence that may attend a miftake, no pains fhould be fpared 
to get a certain knowledge of it. At the clearing up of a fog, I 
have been obliged to fend a boat on (hore to inquire what land it. 
was that we found ourfelves fo near to, and was furprized after- 
wards to find it was a part of 'the Ifle of Mai^.; and we fhould not 
have known it without this trouble : fuch great alteration does the 
different ftate of the atmofphere fometimes make in the appearance 
of land* V 

^ Now let us fiippofe a fliip arrived fafe to where (he is obliged' 
to take in a pilot : if fhe is to be boarded from a floop, fchooner,. 
or hoy-rigged veflel, under fail at fea, in bad weather, it may be 
dangerous, and is often attended with damage, if not properly ^ 
managed; therefore it deferves notice* 



On getting a PILOT on board in bad Weather at SEA*. 

'nr^ Jri I S is fometimes attended with fo pxuch danger, that the 
JL Pilots belonging to Liverpool^ rather than run the rifk of 
boarding a ihipfrom thsixovinjlo^p^ fometimes go no nearer to the 
ihip than to have a fmall rope thrown to, or veered a ftern, to- 
them, which they make faft about the Pilot's body under his arm- 
pits ; he then goes overboard into the fea, when as near the fliip 
as they dare venture, and he is hauled on board the fhip by the 
rope^ 
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17? On getting a PILOT on board in bad Weather at SEA. 

It is a bad and common practice, in many fhips, when the 
Pilot's veflcl has got near them, to lay the fliip to, widi the helm 
a lee; and to let her drive with the main or fore- top-fail a-back ;^ 
.thinking they may be boarded by the Pilot's veflcl without danger. 
But no fenfible pilot, that knows what would be the confequence, 
will oflfer to board at foeh time, whilft the (hip lies to. But if an 
unexperienced Pilot boards a fliip upon the weather quarter (whidx 
fcems much the beft for the purpofe) the fliip then heeling to Ice- 
ward, keeps the yards, mafts and rigging clear from getting en- 
tangled Yet it is well known from experience,, that k is more 
difficult to board to windward than to leeward ; and that a ftrokc 
by a wave from a fmall veflel againft a large one, will do much 
more damage, than a ftrokc by a large veflel againft a fmall one ; 
bccaufe the large veflel refifts, and docs not give way to the blow 
of the flnall one, which fmall one would yield and give way to a 
ftroke from the large one, in proportion to the difference of their 
weight : for which reafon, ' a fhip fliould always be boarded pn the 
lee fide; but to doit whilft flie lies to, is attended with too much 
danger to rifle, when the fiiip has any motion from the waves ; 
for the hchn being a lee, the fliip may get fternw^y, and fall 
rotmd oflF from the wind, whilft the Pilot's veflel is boarding*; 
which may occafion great damage ; and for want of a ftern rope, 
I have known rowing boats, when boarding, get a-thwart the 
hauie, and fink at fuch times. 

The beft method for this purpofe is, when the Pilot's veflcl' is 
got near, (but ftill far enough to windward) for the iltip to fail 
right forward, about a point from the wind, with the after-yards 
braced fliarp up, the main -yard aback out of the way, and fail 
enough, efpecialiy ftay-fails, to keep good head-way upon the 
fhip, the more the better, fo that flie has only a little lefs way 
than tlie Pilot's veflel, which may flioot up under the fliip's lee 
quarter, where a. ftern rope, and one pafled aft from clofe forward, 
ihould be ready and thrown to them ; by which they may tow and 
fteer their veflTel ctear from damage under the lee quarter, flieltered 
by the fliip from the waves ; and may watch* for a fmooth fea, 
and flieer to the fliip, at plcafurc, to board- the Pilot,^ and ftieer 
clear again with the leaft rifle pofliblc 
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On pilots. 

SHIPS (hould have (kilful Pilots, to take care, when among 
dangerous rocks and fhoals, to keep clear of them. A Pilot's 
qualifications ihould, as much as poilible, be every way equal to 
the dangers and difficulties that attend his navigation ; and he 
fliould know where the flioals extend to a great diftance ; where 
the channels are narrow, intricate, and (hallow ; and where and 
when expofed to dangerous waves, where life, as well as property 
are at ftake. None fliould be admitted to take upon them this 
important charge, but fuch as, from experience and praftice, can 
give a ready verbal account of the courfe and diftance from one 
place to another ; the flowing and fetting of the tides j depth of 
water;^ land marks, buoys, beacons, lights, &c. And fliould not 
only be feamen enough to work and manage a fliip to the beft ad- 
vantage in fine weather, but capable, when in difficult fituations, 
to form a right judgment of what is beft to be done for lafety, and 
what can reafonably be expe<5ted for the people and the Ihip to do 
on every occafion. 

The beft and moft dexterous Pilots for working and managing 
fliips in crowded, narrow, or dangerous channels, are thofe at 
Tinmoutb haven ; who, from much pradlice by having fo many ^ 
large collier fliips to pilot in and out, (as mentioned page 129) arc 
more expert than any other people that I have feen ; and they take 
remarkable pains to get the fliip fleered to their mind ; they look 
out fliarp, and cun the helmfman loud and quick, and make him 
anfwer and move the helm as the occafion may require, to coun- 
tera<a as much as poffible any motion of the waves that may 
make the fliip deviate, either way, from her intended track. And 
when they turn to windward into the harbour, they likewife ob- 
ferve with great attention, and cun quick, to keep the fliip fairly 
full, by the wind, with the mainfail fet, to make her more fure of 
flaying, and with good way upon her, to make her work the 
better. And when they come to, where there is not room to turn 
to windward, they take care to lay her head the right way, brail 
up the courfes, and drive to windward with the tide, even where 
they have little more room than the fliip's length. 

But when or where a Pilot his found defective in feamanfliip, 
or capacity to judge and adt with flcill and prudence, on difficult 
or dangerous occalions, it is certainly the duty of the commander 
and proper officers to be upon their guard, and not to give up their 
judgment and themfelves implicitly to a Pilot, of whofe condudt 
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they have no aflurance ; which has, to my knowledge, occafioneA 
great damage and fatal lofles. 

Therefore when a Pilot's capacity is not known, hi? 
behaviour, in management and defign of proceeding, fhould be 
noticed ; and he fliould bp treated with more or Icfs confidence, a$ 
his condudl feems to deferve. And when it plainly appears that 
his conduft cannot be depended upon, then felf-prefervation, the 
firft law of nature, makes it a cafe of ncceffity and point of duty 
for the commander to interfere with the Pilot, and to truft to his 
condudl no farther than is confident with fafety. He fhould not 
be afraid of that falfe common notion, that if a commander of a 
fliip interferes in the Pilot's duty, he makes himfelf anfwerable for 
the confequence of the infurers : it is quite othcrwife ; for the 
infurers infure the commander's condu<ft; therefore, inflead of 
being blamed by the infurers, he certainly defervcs their thanks for 
endeavouring to prevent lofs or damage Jikely to be occafioned by 
the thoughtlefs blundering Pilot who has fallen to his lot ; which 
has been my cafe, and we had a very narrow efcape. 

But Pilots, like other ranks of men, muft be allowed to have 
different capacities and difpofitions ; and according to their prad:ice 
they muft be more or lefs capable of their duty ; confequently, 
Among the many, there muft be a variety of good, bad, and in- 
different. Yet the refpe<5lable characaer of a Pilot on the whole, 
entitles them to be treated with all the regard and encouragement 
their ufefulnefs deferves. When a Pilot proves deficient in his 
!?duty, and a better is not to be had, it is certainly beft to make the 
moft of him, and to endeavour, by all poflihle means, to help and 
adviie with him, with temper and candour, what may be thought 
beft to be done according to circumftances : and if his fpirits ap- 
pear to fail him in a dangerous paffage or fituation, and no remedy 
left but to go forward, he fliould then be cheered and encouraged 
to keep up his heart, and not to let fear, nor intoxication .with 
liquor, get the better of him, which may be equally of bad con- 
iequcnce. 

But the ^noft danger is from thofe inconfiderate and unex- 
perienced Pilots, who fuppofe a fliip may be managed and con- 
du<5led with equal eafe and fafety among flioals, as their own fmall 
veffels to which they have been accuftomed ; therefore, they think 
there is no occafion to wait for the tide, the day-light, or clear 
weather, but to pufli forward at all hazard, though it may be 
iiich weather that no lights, jiiarks, buojs, or beacons can be fecn, 
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nor dangerous flioals guarded againft, by a compafs courfe, nor by 
*the lead, at a fufficient diftance to keep clear of them. 

I HAD the experience of a Pilot of this fort, who wanted to 
run in the night amongft the (hoals, when nothing could be feen 
for a guide to keep clear pf them ; therefore I oppofed him till ' 
day-light ; when it blew frefli, right upon the fhore ; with driz- 
zling, hazy weather, fo that we could not fee a mile before us : he 
preffed me very hard to bear away and fet fail : I reafoned with 
him of the danger ; and would not confent till we had a confulta- 
tion of the officers. He was told of the great rifk there was in 
running upon a lec-ihofe in fuch bad weather, and that if we fell 
in at any great diftance from a fair way, he was to confider that 
the (hip was not to. be worked and managed in . little room ^pnong 
ihoals, like the fmall veifel we had taken him from, &c. He 
anfwered^ ** that the greateft danger was from i|ot running to get 
'* into fafety when we might ; and that his life was as dear to him 
•** (having a family depending upon it) as any of ours could be to 
** US; and that if he could but fee any part of the land, or even 
** the breakers, he could fteer in by them, to get. into fafety." 

By the Pilot's perfuafion, we. bore away for our port; but with 
all the neceffary precaution poffible, to guard againft the ap- 
prehended dangers above mentioned. We ran before the wind 
under clofe reefed main and fore-top-fails, thinking we fliould b& 
obliged to carry them by the wind, if occafion required to make 
the (hip work, or to keep clear of the lee-fliore ; the lower fails 
in the brails, being ready to Cct on cither tack by the wind ; the 
anchors and cables all clear; all hands at their ftations, looking 
fliarp out ; and the deep-fea lead going. In fifteen fathom water, 
we faw land, and ftioal broken water, near a head, which were 
fliewn to the Pilot, afking him which way we fhould go now ^ *' 
He pointed from the danger we were neareft to ; but looking the 
way he pointed, nothing could be feen but broken raging waves ; 
we afked him what was then to be done, being in five fathom 
water: I perceived he was overcome with fear, and had nothing 
to fay, but left us to fave ourfelves as we could. We then brought 
the fliip round by the wind, and notwithftanding we were well 
manned, were obliged to get the main and fore flieet aft, with the 
tacks not above two thirds down ; by which, under Providence, 
and the Ihip's faft failing, we but juft cleared the hreakers on the 
4ee-{hore ; which would by all appearance have proved our total 
•deftruftion, if the fliip had been left to the condud: of the Pilot, 
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who after this, as it is common with all fuch unthinking men, 
went, from a rafh confidence, to fuch extreme fearfulncfs, that he 
thought we could not poflibly get far enough from the danger wc 
had fo narrowly efcaped j fo that when the weather cleared up, 
with a fudden change, and a gale of wind right off (hore, that 
put us under reefed courfes, we could but juft fee the land front 
the maft head. 

This Pilot's conduct; and the manyinftances of damage, and 
fatal loiTes that have been occafioned by rafh, imprudent, and 
defcdlive Pilots; prove the neceffity that a commander may be 
often under, to interfere with the Pilot ; but it fhould always be 
done in a calm friendly manner, to advife and aflift him in what-~ 
ever he may feem deficient. It is but reafonable to fuppofe that a 
commander fhould know the trim and properties of his Ihip from 
experience, and what dependence may be put on her for filing, 
ftcering, flaying, waring, or riding at anchor, &c. as alfo how to 
work and manage her on extraordinary occafions, in narrow and 
dangerous channels ; and fhould form a better judgment what his 
fhip and crew can do, than a flrange Pilot who may be a clever 
man, and know bis bufinefe as a Pilot very well ; yet, for want of 
fuch experience, may be much inferior to the commander in 
. working and managing the fhip ; and when this is die cafe, it 
fhould be agreed, for the Pilot to fhew the way and point out the 
dangers, whilfl the commander works and manages the fhip to 
keep clear of them ; which, in my opinion, may often contribute 
greatly to prevent misfortunes. But when a Pilot is known to be 
thoroughly qualified to work and manage z fhip as the navigation 
requires, then the conKiiandcr has only to fee that the Pilot's 
orders are obeyedL 

When fhips are going for flioal' flats, bar, or tide harbours, 
where fafet}- depends upon the height and time of tide, (which 
makes all hints or remarks from obfervations on the tides defervc 
fpecial notice) I will venture to give fome obfervationjs upon them. 



On the tides. 



TH E tides, and the knowledge of them, are of fuch great 
and important advantages to our navigation, and efpecially 
among our many fhoals, flats, bar and tide harbours, where it 
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depends entirely upon the certainty of the flow and time of the 
tide to proceed with fafcty, that our utmofl: endeavours fhould be 
uied to obtain the beft knowledge of the tides that is poflible» in 
all our tide and bar harbours that lie near the fea, by obferving 
and remarking the time» and how much they flow on an average, 
not only at full and change, but at the quarters of the moon» 
which is the time that the tides are at their greateft deviation from 
the mean and common way of reckoning them : which, if made 
public, might contribute greatly to come at a more perfedl theory 
ef the tides, as well as prevent the lofs and damage that may be 
eccafioned by (hips running for our fhoal water harbours at a 
wrong time of tide, and being deceived by the old common 
method of reckoning the tides ; which is very erroneous ; efpe- 
cially at the quarters of the moon. Marking the time of flowing,. 
. at full and change, always- to a point of the compafs, adds to the 
uncertainty of a (hip from fea finding the time of high water, and Damgc 
which from experience I can fay has occafioned great lofs and ^''"^'.^y 
damage. I was in a Weji India fhip, running for a bar harbour in at a""^ 
Ireland^ by this erroneous rule; when, we beat off our gripe, ^4*Jj"j£ 
rudder, and a great deal of the (lern-pofl: and after part of the tide. 
keel, upon the bar; and had fevcn feet water in the hold, when 
we got into the harbour; and were obliged to^run on fhore to pro- 
vent finking. At Liverpool^ 1 have obferved fhips coming in, at 
neap tides, about the quarters of the moon; when, inllead of 
meeting with high water, as expeiSed by the common way of 
reckoning, they have found it about a quarter ebb; fo that for 
want of water enough, they have often ftruck, or come aground, 
and lain upon the bar, when lofs- or great damage has often been, 
the confequence. 

For thefe reafons, and at the requeft of my friend' Mr. F^r« 
gufoHy the Aftronomcr, who with great labour and pains furnifhed 
me with large fchemes^ tables, plans, &c. relating to the tides in 
the year 1764, I began, and have continued to make obfervations 
on the time and heights of the tides flowing at the old dock gates, 
in Liverpool^ which is about three miles from the mouth of the 
river, and the river fo broad and extenfive, that as a branch of the 
fea, no land floods or freflies have any effcdt on the heights of the 
tides in the river, oppofite to the town ; and where the leaft flow 
of water, that I have obferved in neap tides, was nine feet at the 
dock gates^, when low water was juft even with the fill of the 
gates^ from whence are marks in the ftonc work, upward, 22 feet 
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and a half; from which the heights of the tides are taken 1 hut 
although there are no marks below the fill of the gates towards 
the river> yet from obfervations made on the whole riic on ibme 
tides, I have reafon to conclude^ that in moderate weather, in 
proportion as the tides commonly rile above the ninth feet mark 
at the gates, they fall below the fill of the gates ; and that the 
four feet and a half mark is near the half flood mark, let the riie 
be what it will, though it does not agree with half the tio^ of 
flowing or ebbing of die tides. 

But to obferve more exactly the whole rife of one of our mid- 
dling tides, I had a board iixed upright at low water in the river^. 
marked with fix inch marks, each foot, and high enough to ob- 
ferve by, till the tide reached the dock gates i and th^x remarked 
A mid- the time it flowed to each foot the rife of the whole tide, which 
nicefyoi^ was 22 feet and a half, from feven feet below the dock gates, to 
icrved. ^^g j^ f^^i ^nd a half mark at the gates,, in five hours fifty 
minutes. The firfl: half tide rofe in two hours forty minutes; but 
the next to high water was three hours ten minutes : . fo that the 
firfl half tide rofe in fifteen minutes lefs time than the lafl ; and it 
fell again to the half flood mark in about fifteen minutes lefs time 
than it was in rifing. But the flack tide at low and high water, 
mufl be allowed to account for part of thefe irregularities. It 
ebbed the tide before, (as I judge it does mofl commonly in mo- 
derate weather) fix hours thirty minutes; which, added to the flood, 
five hours fifty minutes, makes twlve hour twenty minutes* The 
twenty minutes diflference in time between thefe two high waters, 
agrees with a tide table that is calculated and publifhed here yearly 
' by Meflfrs.. Ho/Jens: the benefit of which will be mentioned hereafter. 
the wa^cs I HAD the abovc tide drawn into a fcheme, dividing the feet 
ofthctidc. the water rofe and fell, by the minutes of time. The wave of 
the tide, as it may be called, formed a curve near the parabolic, or 
the range of a bomb fhell (only fpread out at the bottom) as tha 
firfl: and lafl; half foot in flowing took about thirty minutes, varying 
by degrees fafter and flower to half tide ; when, it flowed the 
The tides ^^^^^^ ^ ^^^^ ^ about ten minutes of time. 
flowing The old method of reckoning the tides, by mean or equal 
with^r^.^ difference of time, or the bearing of the moon by the compafs, 
ikie clock, from full to change, has been found very defeiftive. I had a tide 
clock made, that was planned by Mr. Fergu/bn, to fliew the time 
of tide by this rule* I kept the clock going as near as I could do 
to folar time ; and what proved very remarkable, was, that at the 
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l|u^rter8 of the mooHf when it was really high water by the tide» 
the clock commonly fliewed only three quarters flood ; fo that, Tidci 
from the full and change, to the. quarters of the moon, the time^^^J^^^ 
of high water commonly loft aear a quarter of a flood, or above inpropor. 
aa hour from regular time. moo^a*^ 

Many laudible attemps have been made to fix eafy rules to^iftancc 
agree with the deviations abovementioned ; which, it muft benatiow ' 
allowed, would be a great improvement in reckoning the tides : 
yet I have learned from experience and obfervation, that, to come 
near the truth, nothing lefs will anfwer than calculating the at- 
traSive powers of the moon and fon, according to their diftances 
and fituations from us ; which makes a great difierence, and brings 
oa both fpring and neap tides fooner or later, and alters their 
heights,, as wdil as the tinies of high water. Even at full and 
change of the moon (the only ftated times) they will vary fifteen 
minutes^ though all proper allowances may be made of two 
minutes of time for every hour the full or change happens to diifet 
from the ftated time of high water. 

As we move round the fun, and the moon round us, in ellip>» 
tical orbits ;. and as the moon's motion is fafter or flower as ihe is 
nearer or farther from us, (which is reckoned to be about 34,000 
miles nearer, to. US' when in her perigee, than when in her apogee, 
and thirteen days and a half in going from one to the other) that 
makes the high and low tides^ conftantly vary accordingly ; and 
this feems to me to make about a fixth part difierence in the 
height of the tides from what they may flow in common ; which L 
reckon to be about twenty eight feet, the whole flow of our common, 
fpring tides,, when we have about eighteen feet at the abovemen-^ 
tioncd dock gates : but when the moon happens to be in her: 
perigee at full or change and great northern declination, then we- 
have about twenty one feet at the gates. When this happens at the 
quarters. of the moon, infl:ead of twelve feet, as is common at neap 
tides, werhave about fourteen feet at the gates. And when it hap- 
pens at equlnoftial fpring tides,. we have about twenty two feet at the 
g^tes ; and tlie neap tides are low in proportion, if the moon hap- wiien ttie 
pens to be in her apogee. And what is very remarkable, that ^;7j^^°^ 
from. about the tenth of May to tlie tenth of November y the night tide* ma 
tides that flow from fix in the evening' to fix in the morning, run ^'s****- 
the higheft ;, and from the tenth of Novembir to about the tenth 
of Mayiy the day tides run the higheft 5 and this difference ofteiv 
amounts to eighteen inches. 
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iM^in ^^^ When the moon happens to be in her perigee, at the quarters^ 

and"ncap it makcs high neap tides, as before obfervcd; the fpring tide* 

come following, put Up carly ; and ^Jic higheft tide is often on the full 

fooncr or Of change day. But when the moon happens to be in her apogee, 

^^^^' at the quarters, the following fpring tides are late in putting up, 

and are not at the height till the third or fourth day after the full 

or change ; and all the other intermediate tides are influenced in the 

fame manner, according to the moon's diftance and fituation, and 

as {he is going farther from, or coming nearer to us, in her orbit; 

all which deferve notice on many occalions ; efpecially when there 

may be a doubt of a {hip's having water enough to anfwer her 

pwrpofe. 

The tinies of the tides flowing, and the progreffive difference 

«^^flivr" of ti^^c between one high water and another, are likewife obedient 

difference to the laws of the fame powers. For when the moon happens to 

tiihc^of be in her apogee at the full or change, then .her motion in her 

^c tides orbit is floweft ; fo that for five or fix tides, afterwards, the pro- 

*^*"^' greffive difference of time between one tide and another is only 

about fifteen minuets, till they lofe about an hour from equal 

time ; then they alter nearly to equal progreffive time of twenty 

five minutes, each tide, to the quarters, when they flow about 

four o'clock, whether the .quarters are long or (hojrt, almofl a« 

near a flated time as they flow about eleven o'clock at full and 

change. After the quarters of the moon, the progreffive time of 

flowing begins to increafe forty five minutes each tide, till they 

fetch up the lofl hour, and come up to equal time about fix tides 

before the full or change; wJiich fix tides only agree near with the 

^bovementioned tide clock, differing each tide about twenty five 

minutes till the full or change, when thejr be^in to make their 

deviations again as above defcribed. 

But the ingenious mathematicians Mef&s. Richard and George 

"Tables" ^ Holdeny from obfervations here, and fome at Brifioly have formed 

frmc^lmd ^ theory and accurate method, whereby they calculate and publifh, 

Aeightof yearly tide tables, to fhew not only the time^ but the height of the 

^%^yf^t^ tides flowing at Liverpool old dock gates, which I can fay from 

experience agree farprizingly near to obfervations. Therefore I 

take the liberty to give the principal part of the preface to the 

tide table for 1773- 

<* A PERFECT theory of the tides, and an accurate method 
'* of calculating them, has been greatly wanted in every age fince 
*^ iiavigation was iirll pr^difed ; and, tliough induilrioufly fought 
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^ after^ has hitherto baffled the refearches of the moft learned. 
«* And as their theory has hitherto remained defe6tive, fo their 
** methods of calculation, founded thereupon, havie fuceeded n^ 
** better 5 for, as I am now furniflied with about 3000 obferva- 
*' tions made upon the tides at Liverpool ^ and 360 at Brifiol, with 
'* which I can compare my own, and all other methods of caU 
•* culation, I think I may venture to aflert, that all the methoda 
" given us in b'ooks of navigation, and all the tide tables infertcd 
** in our almanacks, are very frequently fubjedt to the error of an 
«* hour,, and many times as much more ; except that of Monfieur 
** de la Caille, which yet is often liable to an error of forty minutes, 
*• as any perfon will find who takes the trouble of making a 
** fufficient number of obfervations. 

" Indeed no perfon can expedt it fhould be otherwifc, who 
•* confiders that Monfieur de la Caille's^ and all other methods (ex- 
** cept that of Monfieur Cajini, which in truth is no better) 
•* depend entirely upon the moon'^ age, or her diftance from the 
** fun; without reguarding the different diftances of either the fun 
** or moon from the earth, their declinations, the latitudes of 
" places, or any thing elfe that aiFedts the tides. 

*' Thus deficient are all former methods in computing only the 
•* times of high water ; as for the heights, the calculation thereof 
" has never before been attempted by any one, that I know of; . 
** though they are, as I apprehend, equally neceflary ; for of what 
** advantage can it be to the feaman, to know when the tide, will 
" be at the higheft, if there will not be, at that time, depth of 
** water fufficient for his purpofe ? Indeed it would be of no more 
•* fervice to know that there would be depth enough of water, 
•^ unlefs he knew at the fame time, when to expeft it. But to 
** know what height the tide will rife to, and at what time, muft 
'* contribute greatly to his fecurity : and is it not abfblutely 
•* requifite, that a tide table fhould inform him of both thefe ? 

" If any perfon fhould think proper to compare this table with 
*^ his own obfervations, he ought always to fet his watch right im- 
** mediately before, by fome good fun dial ; for ihefe calculations 
•* are made according to folar time. 

" An d if the watch can be thus truly regulated, I doubt not 
** but that they will be found to correfoond very nearly with the 
*^ obfervations, as this, table is compofcd with tlxe fame care and 
•* cxaftnefs as the lafl, I having had the afSflance of Mr. Bryan 
** Waller^ through th# whole work. 

A a2 ^^ Ind££0 
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** Indeed it cannot rationally be expeded that ai^ method of 
y computation can pcffcdtly agree with the tides, hecaufe they are 
** fubjcift to various alterations from the wind. Yet notwkhftand*' 
** ing all the irregularities caufed thereby, the heights given in the 
*^ lait tide table, have agreed with the obfervations (upon an 
** average) within (even inches; and the times within fire minutes.'* 

GEORGE HOLDEN. 

Adraii. NOTWITHSTANDING galcs of wind affcd the tides, I ob- 
thlfe Sdc ^crve it is more in height than in time, that they are made to differ 
ubics. ixox£i thefe tide ttbles ; and then an allowance may be judged of 
according to the ftrength or velocity of the wind blowing for or 
againft the courfe of the flood tide (which here blows from the 
fouth weft quarter) and, which we may fuppofe, may increafe the 
height of this tide above the theory, about an inch for every mile 
of the wind's velocity above a frefh breeze of about ten miles aa 
hour; and may decreafe the height in proportion as the wind 
blows from the North Eaft quarter. 

So that thcfe tide tables muft certainly be of grtat utility to all 
that are concerned in the time and height of the tides flowing ^ and 
from their height, may judge of their velocity, which, I reckon, 
oppofite to the town, is at the rate of about a mile an hour for 
every fathom it flows up and down, and that is about two and a 
half at common neap, and about four and ^ hdf at common fpring 
tides ; and there is leven feet more water on the bar of the com- 
mon channel, than at the old dock gates, and about twelve feet 
water at half tide, at all tides, both neap and fpring tides ; fo that 
by the tide table, it may be judged when fhips will have water 
enough to get into the riveo and into the dock with fafety : as alfo 
how to birth them according to their draught of water, not only in 
the wet docks, but in the graving or repairing docks \ which arp 
of diflcrent depths, that they may have water enough to get out 
as well a$ in. And the tide table is thought to be of that impor- 
tance to our Pilots, that the laws for regulating the Pilots, make 
it a penalty of five pounds for a Pilot being without a tide table, 
and a watch kept to folar time. 

I HOPE therefore thefe tide tables will meet with all the en- 
couragement, that the author*s ingenuity and labour deicrve, to 
continue their publication, till time gives them a fair trial how 
near their theory agrees with our fhoally, dangerous ports or places, 
the iafe navigation of which depends upon knowing the certainty 
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of the time and heights of the tides flowing ; which may be a The ^ 
means to recommend inch tide tables to be tried and ufed in pro* diftance 
portioa to the advantages that may be experienced from them* [^^^^^^^^"^ 
But till time brings this about, the only method to judge when the for the 
tides will be higher or lower than common, is, to attend to the^^'f^^ 
moon's diftance, being near her perigee, or apogee, and declination^ ftrengUi 
(as before mentioned) which are remarked in the nautical or ^l^^ 
Whites almanacks ; and £hould be in all our navigation books ; 
"where the flowing of the tides are remarked. We fhould make 
an allowance, when a florm of wind happens to blow near to or 
ggainft the diredtion of the flood tide ; which I have obferved to 
make an alteration of about three feet in the height of the tides, to make 
when I judged the wind to be blowing at the rate of about forty- f^^"^^^^^ 
five miles an hour. I cannot perceive, as has been imagined, that wind be- 
the tides are affecfled when our neighbouring worlds are pafllng ^^^J^^ ^ 
near us on the fame fide of our orbits, as mentioned in page 121 ; thcfloo4 
or by the difterent weight of our atmofphere, as (hewn by the ^^^* 
barometer. And as I live fronting, and but fourteen yards from 
the dock- gates abovementioned, (which open with the flood, and 
(hut at high water) whilft I am able to purfue fuch inquiries, 
fhould be glad of any diredtion, rules or hints, that might improve 
obfervations on the tides, to make them more ufeful to feamen. 
Pilots, Mathematicians, Aftronomers, or Philosophers. 



On Rippllngs or Races that run at the Edge of ftrong Tides* 

THESE waves rife perpendicularly, very quick 5 and rua 
*in a confufed manner, in all directions ; and fall with ib 
fwift a motiofi up and down, as make, in fome meafure, temporary 
vacuums in the air, that interrupt the natural courfc of the wind ; 
which keeps a fliip the longer among thefc tumultuous waves, that 
tofs her about with fuch violent, confufed^ diftrefsful motions, as 
immediately to flop her way through the water, and prevent the 
power and adtion of the hehn; and though there may be a frefh of 
wind yet make the fails flap to the mafts, the (hip does little 
more than drive along with the race of the tide. Thefe races, 
therefore iliould, as much as poflible, be avoided, as dangerous ; 
efpecially to open veflels ; and as I have experienced, in pafling 
ojie in a fchooner rigged veflfel, when wc (hipped fo much water as 
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nearly to fink us before we got through it. ByiU when ft loeflH 
* mu/i pafs them, it is beft to do it with the wind large, to get the 
fooner through. I knew a (hip of 300 tons, that fell into one, 
off the ifland of UJhanti by. which they had their two boats 
washed off the deck, and loil; and which did a great deal of other 
material damage* 



1 MMi 



On a SHIP at ANCHOR waiting for the TIDE. 

WH E N a {hip lies near fboals ihe is to pafs or go over, I 
have known great advantages in obferving the (hoals at 
low water, and the flowing of the tide by the lead i and by com- 
paring thefe with the fliip's draught of water, they will help to 
form a judgment when a fliip will have water enough. 

Where different remarkable objedls and marks can be fcea 
*nd diftinguifhed as the tide flows up to them, and that may cor- 
refpond or compare with the height of water on the bar or flioal 
that the fhip is to go over, they (hould be remarked in the draught 
of the place 5 as may be feen in the inftrudlions at the bottom of 
the chart of the bay and harbour of Liverpool i where there arc 
eight different remarks for that purpofe : but the beil method is, 
where diflindt fignals are made by colours, or lights, on fliore. 

Another remark^ from obfervation, on the tides, deferves 
particular notice here; that although the high and low water 
marks are always varying, yet the half-tide-mark, three hours 
before and after high water, is very near the fame, when we ha\^ 
about twelve feet water over the fhoalefl part of our bar, in a fair 
way, in coming to LvoerpooU in neap as well as ipring tides« 



On Buoys, Land-Marks, and Light-Houfes, to avoid Dangers* 

TH E real advantages and diladvantages attending thefe im- 
portant objeds, cannot be known but by obfcrvations, io 
make fair comparifons and improvements of them. 
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TH E lighter and cheaper they can be made and laid down, 
to anfwer their important purpofes, the better. 

To begin with the Stones to which the buoys are moored. In- 
ftead of a large iron bolt, going quke through them, we only fix 
Le%vifes in them, fuch as are ufed in. hoifting up large ftoncs for 
buildings, run in with lead. The chains, for fake of lightnefs, wc 
make of a long eye-bolt-link of eighteen inches, and a fhort oval 
link of fijt inches, alternately. And the buoys, inftead of being 
all made in the fhape of Can-buoys^ with wood battens and long 
Jieavy iron ftraps from the collar acrofs the broad end, (which 
makes them ride heavy and deep, and in cafe of any of the hoops, 
&c. giving way, the buoy muft be ftripped from end to end) they 
are now found to ride much eafier, lighter and more buoyant, by 
having only a fhort ftrong eye- bolt of about eighteen inches long, 
:through a folid piece of wood, formed like a cone, or conical cap, 
?made like a dovetail, to fit exadlly a deep chine of nine inches, 
made for the purpofe, at the fmall end of the buoy; which is 
found fufficiently ftrong, not only to ride with,' but to bear 
{hips getting fou^ without injuring them, or their giving way. 
And as (hips have been often loft by going on the wrong fidd 
of buoys, ' they may be much better diftinguifhed from each 
other by the fhape of their upper ends, than by diflferent 
colours. 

Therefore, fuppofe it was made a rule in going to all ports, 
to have Can-ended- buoy Sy to be placed on the (larboard hand, and 
-Cqjk-ended'buoys on the larboard hand; which varieties, I can fay' 
from experience, may be perceived at a good diftance ; not only 
from the (hape of the buoys, but, the Can-boy, from its broad, 
-heavy end, fwims moftly .upon its fide ; while, the Cafk-ended- 
buoy, being fo much narrower and lighter at its upper end, fwims 
much more upright and buoyant in the water ; which will direift 
on which hand they ought to be pafTed for fafety. 

We have alfo fmall buoys about three feet long, with fmall 
ftohes and chains in proportion, Aaped as above, called fhifting 
buoys ; to be laid and fhifted to dangerous fliifting fpits of fand 
that come a dry, and as other occafions may require. As to 
diftinguifhing buoys by the colours of black and white ; I think 
thefe colours are difficult and very uncertain to be perceived in the 
different ftates of our air; and white buoys are bad to be feen 
.among broken waves. From many trials I have made of all the 
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principal colours, red i% the moft ftriking, and beft to be (een oft 
Buoys^ as well as Lamd-^Marks^ 



On LAND-MARKS and LIGHT-HOUSE?. 

THOSE that are for leading marks to avoid dangers, and ta 
be crefted near the fea fhore for this important purpofe only,, 
fliould be made to differ as much as pofiible in appearance from 
©ther common buildings. And if there are Charts of the place, 
their likeaefs ihould not only be laid down in minature, in their 
real fituations, with compafs lines of direction leading to them i 
but alfo in large figures, with their heights in feet, in vacant parts 
of the Charts ; that ftrangers may know them, and their intended 
purpofe the better; as is done in our Charts of Liverpool*, and 
where the fronts of the land^marks, towards the channels, arc 
painted blacky read and wbite^ in large diviiioii£, that they may be 
the more furely diftinguiflaed in the different ftates of the atmof- 
phere and weather*. 



On LIGHT-^HOUSES in GENERAL.. 



A' 



S many valuable lives, and great property, often depend 
_ upon the certainty of feeing thefe lights,, at a fufficient and 

proper diflance, no pains or expence fhould be fpared to make 
them as perfect as poffiblc, to anfwer their defigned purpofe ^ 
cfpecially where there is a fufficient fund allowed to fupport them ; 
w where the incrcafe of trade or (hipping make large profits arife 
from them. It well defervcs the attention of the public, to get 
our light-houfes improved upon the beft plan, fi^r the greater 
fafety to flaipping, and confequent advantages to. all concerned, 
therein^ 

It is well known ji from rcafon as well as experience, that an 

Tirntyof open coal fire light, expofed to all winds and weather?^ cannot be 

jiSttsf ^^ made to burn and ihow a conftant fteady blaze to be feen at a 

fufficient diftance with any certainty ^ for in ftorms of wind, when 

lights are moft wanted, thefe open fires are made to burn furioufly, 

and very foon away, io as to melt the very iron work about the 
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grate ; and in cold weather, when it fnows, hails, or rains hard, 
tjie keepers of the lights, not caring to expofe themfelves to the 
bad weather, are apt to neglc6t the fire till it is too low, and then 
throw on a large quantity of coals at once, which darkens the 
light for a time, and till the fire burns up again ; and in fome 
weathers it muft be difiicult to make them burn with any bright- 
nefs* And when they are inclofed in a glazed clofe light-houfe, 
they, are apt to fmoke the windows greatly, nor do they afford fo 
conftant a blaze as oil lamps, with reflettors behind them, which 
we have adopted at Liverpool. 



On Light-Houses, with Oil Lamps, and Reflectors. 

IT is well known from experience that our common ftreet Advan- 
lamps, when the oil is good, will burn a long winter's night of f^*^^^°^ 
fixteen hours, without any attendance, and confume but very little lights. 
wick; which plainly proves them the moft certain, conftant, fteady 
and uniform lights, that can be uled in light-houfes, to diredt 
(hipping in their paflage through dangerous and narrow channels, 
as at Liverpool^ which being fituated in a deep, dangerous bay, 
with fhoal fand banks at a great diftance from the fhore (as may 
be ktn by the Chart) lies open and expofed to the moft current 
ftorms of wefterly winds, and to ftrong tides, which raife high and 
dangerous waves; and which occafioned many great and fatal lofles 
before the year 1763 ; at which time four light-houfes were 
created ; two large ones, called the fea lights, leading through the 
channel out to, and in from fea, till the two leffer Hoylake lights 
are brought in a line that leads into a very good road-ftead to lie 
in, till it is a proper time and tide to proceed to Liverpool i as 
may be feen by the Chart. The lofles have been very few in com- 
parifon to what they were before thefe light-houfes were built ; 
which prove their great ufe to the trade of this place for fafety as 
well as expedition, in getting out and in by them. They are built usct^ 
from twenty five to one hundred and one feet high, as the fitua- p»onight- 
tions and neceflity required; two of them being a great height 
above the level of the fea, as the curvature of our globe requires, 
according to the rules laid down in feveral of our navigation books, 
which ihould always be in proportion to the diftance of the flioals 
from the light-houfes, which ihould be fo high as to appear and 
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be fcen above the horizon from a (hip's deck at a fufficient diftaacr 
without the (hoals, fo that her (ituation may be known by the 
lights being open or nearly in a line, either to run in^ or to get and 
keep the fhip ofF by them in a fair way^ as the occaiion of time, 
and tide may require. 
t«mp«& These lamps, and reflcdors, as reprefented in plate lo, fig. i 
rtfleaom, and 2, are fixed in the light -rooms right fronting the channel, or 
SftTfii^! li^^ ^^ diredlion for a fair way, and oppofite the middle of the 
window, which is high enough in proportion to the refledtor, and 
extends in width, each way, as far as the light can, or may require 
to be ieen. 

These refle£tors are made» as near as can be> to the parabolic 
curve ; thus : draw a fet of parallel lines right a crofs the focus (^ 
cepter line ; mark the focal diflance above the parallel lines, and 
take an extent from the focal diflance, to each parallel line, one^ 
after the other ; with thefe extents, mark each parallel line in its 
turn, from the focus or burning point, with dots on each fide of 
the focus line, to the extent of the defigned diameter, and make a 
regular fweep from dot to dot, as reprefented in plate lo, fig. 35, 
by which method a form may be made, for the curve of a parabolic 
refledor of any focus or diameter, to have the property, when the 
fun's, or any other ray of light or fire come upon them in parallel 
lines they are reflected to, and crofs each other at the focus; which, 
makes tne focus the burning point ; and juft the contrary eiFed 
takes place, when a burning blaze of fire or light is fixed in their, 
focus, aU the rays of light that fall upon them ate refleiSed right 
forward in parallel lines, with more or lefs power ia proportion to. 
the luftre or brightnefs of the refledtors, which are illuminated fo. 
as to look like a blaze as big as the refledtors themfelves, to people 
in that quarter nearly facing their axes, by the angle of refle^ioa 
being equal to the angle of incidence. 

We have made, and in ufe here, at Liverpool, refledbors of one^ 
two, and three feet focus ; and three, five and a half,, feven and a half^^ 
and twelve feet diameter; the three fmalleft being made of tin plates, 
foldered together ; and the largefl of wood, covered with plates of 
looking glafs, fhaped as reprefented by fig. i and 2, plate 10, and fixed 
as near as can be to the abovementioned rules : the lamp or ciftem 
part is of copper, for the oil and wick behind the refledlor, fo that 
nothing (lands before the refledlor, to intercept the blaze from 
adting upon it, but the tube that goes through it, with a fpreading 
burning mouth-piece^ to fpread the blaze of the lamp parallel tor 
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the middle of it, juft in the focus or burning point of the rcfleftor, 
as may be fcen by the figures abovementioned. 

We have a feeding-can, with oil, to ftand upon the ciftern of 
each lamp, to fupply the confumption of oil, and to keep it near to 
the level of the mouth of the lamp, near which is a little rim, to 
prevent any drains of oil along the tube to the rcflc<aor (as m^^y be 
feen in fig. 2,) which drops from the rim into a dripping pan that 
•ftands below the refledtor ; and if the cock of the feeding-can be 
turned to run too faft, to prevent an overflow of oil, there is a fmall 
hole, and a tube in the ciflern, that lets the oil into a tin can 
ilanding below it. The lamps, like the refledlors, are proportional 
in their bignefs, to make a greater or lefs blaze, as the diilance, at 
which they are to be feen, requires ^ their fpreading burning parts 
are from three to twelve, and fourteen inches ; which makes the 
blaze the fame breadth, and burns higher or lower, according to the 
quality of the oil, on which the goodnefs of the lights greatly 
depends. The wick is common cotton thread, fpun for the puP- 
pofe of lamps, and wound in lengths to fill the mouth of the lamps 
^bout a quarter of an inch thick ; and, as it confumes, there are 
long mouth-pincers, adapted to the lengths of the wicks, to haul 
out the wicks through the tubes, as the occafion requires : they are 
ihufied with a pair of (heers in one hand, whilft a tin box is held, 
with a little water in it, in the other, to receive the fnuffings, and 
prevent the danger of fire ; and they require to be attended and 
trimmed by their keepers, every three hours. 

These light-houfes, conftruifled, kept, and fituated as above^ 
mentioned, have flood the teft of a fair trial; and great preference' 
and advantages have been allowed them, even by their oppofers ; 
for fuch there always will be to new things ; commonly calling 
them new whims ; till time and trial confirm them ufeful im- 
provements ; which thefe are confefled to be by all that have feen 
them ; for in a dark clear night, the two fea lights (notwithftand- 
ing their height, and the curvature or roundnefs of the fea, as 
before mentioned, may be plainly feen when they are in a line 
with the horizon, not only from the deck, but from the maft head 
of a ihip, which gives the advantage to fee which way they arc 
open, to bring them in a line in good time, either to keep the fhip 
ofF, or to run by them in a fair way, as the circumftanccs of the 
iime and tide, prudently confidered, may require. 

But it may be faid, that thefe reflefting lights only fuit fuch 
places as require them to be feen only from one quarter of the 
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compafs ; which muft be acknowledged, though two of our lamps 
give a blaze twelve and fourteen inches fquare, and there is but 
little reflecfled light above three points of the compafs each way ; but 
then, it muft be allowed, that the blaze of the lamps can be feen as 
in common with other lights, above half the compafs, clear of the. 
edge of the refledlors, which will illuminate the atmofphere fronting 
them, fo as to add greatly to the light, even in that fituation. 
A LIGHT-HOUSE that may require to be feen above one half,. 
houfesrc-or 3-4ths of the compafs, may be fixed, upon this plan, with two. 
?o b'c"^ or three reflcdors; one to face each quarter; and to have the tubes 
fcen for the lamps from one ciftern ; or to ferve a parcel of fmall lamps,, 
than^aif with rcflcdlors of four inch focus, and eleven inch diameter ; as. 
round, reprefented in plate i o, fig. 4, 5 : which may be fet upon {helves^ 
in rows very near the window ; the upper row nearcft ^ and thofe 
j^^g*^^^. below, a little behind, to prevent thofe below from fmoking thofe 
reflcdtors. above them : by fuch means the rays of light that would go 
towards the land or again ft a dead wall, where they arc not wanted,, 
are refleded forward to add to the light that goes towards the 
(hipping, for which they are defigned. 

But where a light-houfe requires to be feen equally from all 
quarters quite round the compafs, and lighted with a number of 
candles, or common lamps ; (as it is known from experience, 
that rays of light pafs and crofs each other freely in all diredions, 
without any vifibk interruption \ (it becomes a difputed point,, 
whether refleftors, would be of any fervice. la my opinion a 
number of thofe hand lamps, with cefledors fet round, upon 
ihelves near the windows, as^ abovementioned, would refled many 
rays of light in a horizontal diredtion, clear of the fmoke, that 
would fall above and below the windows, and throw more light 
through the windows, with, than without the reile<aors, from an 
equal quantity of lights; but the advantage that would be gained,, 
wants to be confirmed by experiment.* 

These hand lamps and reflectors were contrived to make night 
fof"^|j^ fignals by lights, to be fet in the ftaircafc windows of our upper 
fccn off, fea-light-houfe, that fronts towards the town, in cafe of any. 
w«" veflcl being perceived in diftrefs in the night, or when it is toa 

• There )ia$ lately been a Light-boule ercded vpon X\t fmall rock»at the South catnuice of. 
St. G«krge*% clianncl, defigned to be leeh all round the compafs ; with the oil ciftern in the center, 
that fuppHes four refle^ors of 5 and a half feet diameter as reprefented figure x» plate the lotb,, 
and has the report of being a good Ligbt-boufe a&d being feen all round, though the teflcdori 
•oly front tbc four ^uartcra* 
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dark, to fee' the day fignals, which are reprefented with the light- 
houiCe, fig, 6, plate 10, as they are printed upon cards to make 
them known ; and as they have given general fatisfadtion fincc 
they have been ia ufe, and afford information of a greater number 
and variety of difterent veffcls than any other fet of fignals I have 
feen, I tliought they defervcd this notice. Befides thefe public 
fignals, feveral merchants have flag ftaffs eredted at a little diftance 
from the light-houfe -, (6 that when their (hips appear with their 
own particular fignals, their colours ai"c hoifted on. their flag ftaffs,. 
for their information. 

The fituation of this light-houfe is well adapted' to anfwer all 
tLefe purpofes,^ from ftanding fronting the town and docks, at 
three miles diftance, upon a hill about 40 yards high above the 
level of the fea at high water ; which makes it very confpicuous 
both from the town and at fea ; it being the firft objed that ap- 
pears on ftiore above the horizon^ in a fair, diredtion for this, 
channel, as may be feen by the. chart- 

BuT to return to the hand-lamps and refledtors, as before* 
mentioned. I tried one of them with our refleftors of three feet, 
diameter, and one foot focus„ made and glaflTed as reprefented in. 
fig, I, 2, but it proved greatly inferior, though it might be feen 
at nine or ten miles diftance 1 and on trying them with a common 
fliop lamp, with equal wicks, and fet in different windows of the 
ftair-cafe of the light-houfe that faces the town as abovcmentioned, 
I found the refled:ed lamp eclipfed the common lamp to fuch a. 
degree that I could iee it» without ufing a fpy-glafs, at three miles 
diftance. Thefe finall refledlors w^re only beat out of common, 
tin ; but if they were improved and made of blown quick filvercd 
glafs, filver plated copper,, or reflecting telefcope metal, as concave 
mirrors, and fbldered all together with the lamp in a tin pan like a 
dripping-pan, (as reprefented in fig. 4 and 5) only with the ad- 
dition of tin ftays behind the refledtors, to keep all together in. 
handing them about;, it is a doubt with me, whether a number,, 
let as abovementioned, would, not be preferable to our large 
rcfledtors; for I have perceived from experience, that our large, 
refleiftors of one foot focus,, and three feet diameter, refleft a 
fl^onger light, in, proportion^ than our large rcfle<aor of twelve 
feet diameter and three feet focuSr.. For the quantity of light 
received upon any given furface, will decreafc in the fame pro* 
portion as the fquarc root of the diftance from the luminous body 
is increafed^ faur^ eighti and fixteen times leis^ &c. Thereiorc 
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from all my experience and obfervations, I would recommend 
fmall reflectors of 1 1 inches diameter and 4 inch focus, made with 
what is now called Mudge's reflecting telefcopc metal> as publiflied 
in the Philifophical Tranfadtions, December 17JJ1 by which I 
got one made and compared with one of the fize and focus, in a 
nice manner, glafled with fix fided quick iilver glafs, which the 
metal one greatly furpaflTed in fait* trials. A^d thcic two fmall 
refledors have been in ufe for fome time, at a houfe .built on the 
Point of Linos 9 on the ifland of Angk/ea^ for our Ldverpool Pilot's 
ftation, who give a good report of it. 

Another great benefit I thought might rife from thefe hand 

Expert- refleftors if they were brought to perfed;ion 5 which was, that 

thrii?^ fingle light-honfes might be dillinguiflbed one from another, by hav- 

tancc of ing different numbers of windows illuminated by them; but in ^trying 

nortcfa^ experiments with two of them, fet in the lirft and fecond ftair- 

pear as cafe windowfi of the light-houfe already mentioned, fig. 6, they 

^^^' appeared, at three miles diftance, only ^ one light, though they 

were above ten feet afunder ; and tlicy required to be fet in the 

firft and third windows, which are above nineteen feet afunder, te 

appear as two diftindt lights, at three miles diftance : which (hews 

how much thefe imperfect hand reflectors illuminated the atmof- 

|)here, and how neceflary are experiments before new defigns of 

'this kind are put in execution. 

In light -houfes, where j^fleAors are defi^nod to beiifed, anA 
4he lights required to be feen at the greateflt diftance pof&ble, ac- 
cording; to their high and low fituation above the level of the iea, 
the refledtors fliould be made to ftand with their axes, or centers, 
pointing to the horizon ^ but where they are only required to be feen 
at a fmall diftance to lead over a bar, or through a channel near 
•them, then the refledtors fhould be pointed to the moft necefliiry 
or moft dangerous place ; by which means the moft rays of 'light 
are reflected to where they are moft wanted. And from ex- 
perience we find, that plate ground glafs anfwers «iuch the beft, 
both for refledtors, and the light-room windows : .and the larger 
panes, and the lefs wood in the window frames to obftrudt the 
Windows ^^g^^j ^^^ better ; and the windows ihat are framed round or 
made circular, as well as the light-houfes, ftand and refift the wind 
and^with much better than thofe that arc made flat by the odtagon or eight 
l^is^^w- ^^^^^ foun. And to keep light-rooms as cleat of fmoke as poflible, 
commend I wouH recommend a large opening in the centre of the conical 
^' roof, with a nice cover, -and a large vane to make it traverfe freely 
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with the wind ; the fpindle. to be fixed to what is called the 
dragon, with its point through a collar into a focket below it : for 
to. withhold whatever con trivance,. or the beft materials that can 
make them nK)ft perfect, as far as their fund which is to fupport 
them will afford, ^ouldbe looked, upon as an a(3: of great villainy, 
fbr the reafons given. 

Experience makes another remark here neceflary; thar 
without there is a fmall vacuity made in the walls of light-houfes^ 
fer the welto drain.down^. it will; beat through^ and rot the wood 
work. 



©N Improved. LAMPS FOR REFLECTORS. 

IT is a plain and obvious hO: with rcfped to reflefted light, .thatv 
the ftrength of it muft neceifarily be, in an exadt proportion ta 
the brighthcis and intenfity of the luminous body. Since the in- 
troduction therefore of what is called the Patent Lamp (which 
muft be allowed greatly to exceed all others in this important 
point) it is very natural to expedt, that the utility of our prcfent 
lights, which have hitherto had very happy eifeias, may be rcn*^ 
dered much more complete, by applying a burner upon the fame* 
principle as the Patent Lampy before the reflector, in lieu of that, 
made ufe of at prefent. . With this view, feveral experiments have 
already been tried^ with a metal refleaor of eighteen inches dia- 
pieter ; and thofe. have fuggefted other experiments, which hold 
outcftill more ext^niive improvements. We tried the effedk of 
finall lenfes with imall refle^ors, which proved the advantage of> 
the principle, but could not get large, lenfes of folid glafs made 
here, but got fome blown in the form of a piano convex, like a^ 
bottle, and filled with ftrong brine to prevent their being broke by 
froft, which anfwered the purpofe to magnify the light, but the^. 
heat of the blaze of the lamp and refledx)r.b)^ke them* 
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On Improved Glafs Rcfledors and Lamps, with Solid Glafs 
Lenfcs before them for Light- Houfcs. 

THESE .improvements were brought to Liverpool by 
Mr. Thomas Rogers^ whofe adarefs was ** Patentee for 
" llained rcfledors, &c." in London^ related the hiiiorj of his pro- 
ceedings to the author as follows. 

The Trinity houfe in Lond^riy very generoufly built a temporary 
ligiit-houfe on Black Heathy to try experiments to improve light- 
houfcs, and after they had done very laudably, advertifed liberty 
to any other people to try experiments for this important purpofe. 

Mr. Rogers being in the glafs trade as abovcmentioned, got 
reflectors blown in one piece of glafs to their form, and by a nevr 
method filvered over the convex fiae without quick-filver, made 
them very bright good refledlors, and ha4 what I call a large 
circular patent lamp three inches diameter, confequently the wick 
nine inches round, ftands at the focus of the refledlor, and before 
it a plain convex lens of folid glafs twenty one inches diameter and 
five inches and a half thick in the focus, which makes the light 
anfwer the principle of the Magic lantern upon an enlarged fcale. 

The firft of this improvement was ordered and put in ufe at 
one of the Portland light-houfes, next at the Hill of Hoath near « 
Dublin^ the report of them feems incredible, and to very great 
advantage in hazy and foggy weather. And he is now putting 
them up at Waterjord light-houfe, and brought one of them here 
to Liverpool^ and had it tried in three different places to compare 
with refledtors made with plain pieces of looking glafs which it 
/urpafled. 

In the laft converfation I had with him, his refledlors were but 
twelve inches diameter, he faid he would get them enlarged to 
eighteen inches, then he reckoned he would not lofe one ray of 
light from going through his lenfes, which I hope will have a fair 
trial at our light-houfes here, where we require the moft perfect 
fights that can poflibly be got made, not only to be fecn at the 
greatcft poflible diftance without our rnofl extenfive fand banks, to 
let Ihips fee that they are in a fair way, but to diverge to each fide 
as much as neceflary, to let them fee when they are out of a fair 
way, which is the moft important, for fhips in a fair way, are in no 
danger in comparifon with thofe that are out of a fair way, as may 
be feen by the charts of our Harbour. 

CIRCUMSTANCES 



Digitized by VnOOQ IC 



On Running for Dangerous Tide oii Bar Harbours. 201 

CIRCUMSTANCES of times and places are (6 variable, that 
no dircft rule can be laid down for this purpofe 5 yet fome- 
thing (hould be faid to endeavour to prevent, as much as poflible, 
running imprudent rifks at improper times ; which has to my 
knowledge occafipned great damage, and many total and fatal loiTes. 
— When. both, time and tide prove favourable to a fhip's fituation, 
it is then a point of duty> and highly commendable, to pufh for* 
ward with all poffible expedition to get into port. 

But when either the time, or the tide proves unfevourable to a., 
ihip's fituation, then it is the duty of the commander to be upon^ 
his guard, and to aft with prudent caution, as the occafion . may 
require; and to confider and confult what ought to be done ; and 
not to be perfuaded even by a pilot to run at an improper time of 
tide, or in the night, or when it rains, fnows, hails, or in hazy 
or foggy weather, when it is well known that neither lights nor 
any other objefts can be feen. at.a fufficient diftancc to keep clear 
of dangers; and where the lead, nor compafs courfe, . cannot be : 
depended upon for guides* At fuch times and under, fuch cir«-* 
cmnftances, and efpecially when the waves run dangeroufly high 
upon the fhoals, the utmoft endeavours (hould be ufed. to keep 
clear of them till a favourable, time and tide offer, to get into 
fafcty ; and nothing but to fave a. (hip from. finking^. or. foundering,, 
in deep water, (hould be a fufficient reafon for. running farther, 
among dangers than there is a profpedt of fafety,, whilft. there is. 
any poffibility to keep off from tnem. . 



On Running for Liverpool at Improper Times;. 

THE want of fuch prudent precautions and endeavours, as> 
laft mentioned, has occafioned great damage, and many, 
fatal lofftSf ill attempting at improper times to get into the port of. 
Liverpool; where the dangers are fo many and great, as to require:^ 
iK)t only a proper time of tide, but clear weather and day-light,. 
to proceed with a common chance for fafety,. Yet fuch has been* 
the imprudence and folly of Pibts and commanders of (hips, . as to 
run for our dangerous crooked bar channels, when no guides could 
be feen, and no compafs courfe nor the lead could be relied 
on ; by which they have loft their (hips and lives. And fome 
fatal loiTes have been occafioned by fubverting the very advan* 
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tageoufly defigned ufe of our light-houfcs, which arc to fhew (hipt 
the way into Hoyhke — a good road-ftead— to wait for a fuitable 
time and tide to get through the dangerous channels into the river, 
or to get and keep a (hip in a fair way, to be ready to proceed 
through the dangerous parts of the channels, as the circumftances 
of the wind, time, and the tide flowing but a little after day-light; 
may require. 

But the great abufe and ill ufe made of thefc lights, have been, 
in running in by the two fea lights, with gales of wind right upoa 
the fhore in the night ; and, inftead of running into Hoylake by the 
two Hoy lake lights, as abovementioned, they have attempted to run 
through our dangerous Rock channel, where the vefTd has been beat 
all to pieces, and nothing but the floating wreck has made known the 
Rccom- nvisfortune, — no people being faved to tell the melancholy tale — 
mended which might have been avoided by running into HoyJake^ or keep- 
S?u proT ing off> under fail, to windward of the fand banks, till the next. 
per tide day's tide ; as a Pilot of one of thefe unfortunate veflels was ad- 
offer.*"^ vifed to do (when they boarded him) and which (hould be the 
pradlice of all (hips trading to the port of Liverpool^ whilft it is 
pofflble to be done* It is certainly better in a gale of wind to keep 
a fhip under fail to windward, though it may be troublefbme, than 
to rifle riding upon a lee fhore to wait for a proper time and tide ; 
and efpccially at the S, E. buoy of Hoyle, where the (hips lie 
openly expofed to fuch high waves from the fea, as often to break 
the cables th .t have been long foreign voyages ; but if they hold, 
it prevents their heaving a head againft the flood ; and to fave tide, 
it is very common to cut or flip their cables, and run a rifle in cafl:* 
ing and getting the fliip fairly under way at fuch times in fo little 
room, without anchors to bring them up, as the occaflon after- 
wards may require; which has often been the caufc of great 
damage, and always a certain expencc; and rifle in getting the 
anchors again* 

All poflible pains ihould likewife be taken by obferving very 
To ob- nicely the marks on ftiore, (as mentioned in tji^ inftrudtions of the 
height of chart) to hit the proper time of tide according to the fliips draught 
^etidc of water; for when the waves run high, there may be as much 
iMrks on danger in running tdo early, as too late, of the tide : for when 
^°'^- . the tvSi^ Jails Jaftp a fliip foon ccafes from fl:riking hard ; but which 
Danger of flie Continues to do all the time it Jhws^ and may be drove out of 
Co foon *^^ ^^^ ^^ ^^ channel; for if a fliip ftrikes till flie lofes her 
tide. head way through the v^ter, ihe is then left in a manner entirely 
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to the power of the tide, wind, and waves, which may prove of 
fetal confcqucnce at fuch times, by driving her quite out of the 
channel as the water flows, as we have fandbanks detached from 
the main, which have very litde water upon them at common 
ticfcs ; fo that a ihip ftands but little chance of beating over them, 
or the people of getting to the main, to fave their Uves, if they 
are obliged to quit. her. 

In the fineft weather and fmooth water, it requires great care ^^ ^^ 
to obferve and manage &> as to fall in with the fhoal parts of agaiuft 
thefe channels at the proper time of tide, and to have a breeze of ^^°^®^"** 
wind to ccHnmand the fbip and keep her in a fair way and from 
being carried by the crofs tides, that run over the fands, through 
the {watches, and falie deeps, out of the proper channels, in fpite 
€f a boat towing a head, without a breeze. It is therefore too 
dangerous to atteinpt paiiing the channels in a calm. But where a 
ealm or bailing winds are likely to happen when paffing them, 
boats to tow, or the anchor ready to let go, fhould be made as 
ready as poffible, to. prevent the fhip being carried onfhore by, 
thefe crofs tides; which has often happened, and lofs and ^reat 
damage been the confequence, by the tide wafhing the fand from 
under her more in one place than another, that occafions her flrain- 
ing and does- much more damage than if the ihip laid on firm 
ground,. 

What I think farther deferves particular notice on thefe oc-oit 
cafions, is this ; I have feen many inflances of fhips, by running F°'*'*^'.. 
too early in the tide, having come a. ground upon a fand bank> fand bank 
with the flood tide running very flrong over it j when, they have^jj^^^^ 
let go the anchor to prevent the fhip driving farther on ; and, run» 
though they have veered out a long fcope of cable, have beeno^crL 
much deceived in their expectation to bring the fhip round with 
her head upon the tide to ride her;, bccaufe, fhe drawing mofl 
water aft, it hangs her by the flern on the ground, nearly end on- 
to the tide ; fo that the anchor feldom holds to bring her more 
than broadfide to the tide ; which incrcafes the flrain, to bring the 
anchor home ; fo that- fhe fwings and lies with her flern, liearly/ 
end on to the tide, as at firfl; and drives farther and farthier on^ 
with the flood as the anchor comes home, . which may prove- of 
bad confequence in many fit* ations* Therefore I have often 
thought that this might be prevented, by putting a fpring or two ' 
upon the cable, with a rolling hitch, &c. to have two parts^ one 
on each quarter, fo as to ride the fhip by the flern, till the tide 

C c 2 flows 



Digitized by VnOOQ IC 



204 On Letter of Marc^ite SHIPS a.nd Privateers* 

A hint to ^^w® fufficient to give room to fwing clear of the ground; and, a^ 
ride a fliip the fitiiation may require to flieer or caft her ftcrn towards the 
ftj^^^^ deepeft water, by flacking or letting the fpring go on the fide 
defigaed to caft her, to lay the ftrain on the ipring, and the helm 
on the other quarter, taking care that the cable is clear ^ the heel; 
by which means a fhip may be fwung, or ride by the ftera, clear 
of the ground, till their is water to fwing her, or till the tide is 
done, as the occafion may require, 

I HAVE known (hips get a ground, and receive great damage, 
by being catched in the narrow and (hoal parts of channels in a 
fog; and as fog^ are .only low clouds, or moift denfe vapours near 
" °^*' the furface of the earth, I have heard of inftances^ where, by 
going to the maft head, they have got light of objects for their 
•guide, when nothing was to be feen from the decks ; and I re-- 
commend this .expedient, as worth a trial, when there is occafion 
for it. 

Having faid^o ,nnich cm the CvnftruSlion and Management of 
Vejelsy in ^etieral ; I think it may be of fomc ufe if I add a few 
obfervations on the conducting of them in time of IVoTf fo as 
Jbeft to provide for their fecuri^^ ^nd the annoyance of the Eneny^ 



On Letter of Marqije SHIPS and Privateers. 

TH I S is a bufinefs that has, and^ moft likely, always will 
be purfued in this kingdom, in time of war with other 
trading nations. Ships^ as well as armies, are well known to be 
more or lefs powerful, according. to their force, in proportion as 
the people are difcipUned and exercifed in their duty. I have 
known our people vaftly at a lofs^ bath in privateers and merchants 
fhips when a war has happened after a long peace« In the firft 
part of the war of 1739, I was in an Rajl India Ihip of 32 guns; 
and a letter of marque fliip in the Jamaica trade; where our great 
guns and fmall arms were never exercifed, becaule none on board 
either fhip, knew how it was to be done ; which might have been 
the occafion of the lofs of ourfelves and (hips, if we had happened 
to have feUen in and engaged with difciplined ihips of equal force, , 
which, it muft be allowed, have greatly the advantage over Ihips 
whofe crews are not difciplined; for even the more daring and 
brave they are, the fooner they are liable to fall into confufion ; 
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and which our people are moft liable to, from being in general 
too eager to fight, and regardlefs of dangers from fuperior dif- 
-cipline or force, or any other difadvantages that may attend their 
fituation. This proves the neceflity that fome inftrudtions fhould 
be attempted for our letter of marque ftiips and privateers, to pre- 
vent, as much as poflible, their fuiFering from their ov^n ex- 
traordinary courage and bravery alone. Therefore, from the ex- 
perience of two wars, I fhall endeavour to point out what I think 
may be of fome fervice in the beginning of a war, to fit them the 
better to attack an enemy ; or, being attacked, to defend them- 
felves in the courfe of a voyage, or on a cruife againft the enemy. 

But I muft own this is a tafk much more fit for thofe gentle- 
men who have had the experience of the late brave adtions and 
improved difcipline of our incomparable Royal Navy. And as I 
never had that advantage, I hope my defedts will be thought the 
more excufable. 



On Fitting out Letter of Marque Ships and Privateers. 

SAFETY, as well as fuccefs, in my opinion, depends greatly 
on the manner thefe (hips are fitted out. Trading fliips 
dcfigned more for defence than oflfence, I would recommend to be 
made to look as big, powerful, and warlike as poflible, in order to 
intimidate; but privateers the contrary, to look as little and de- 
fencelefe, and conceal their power, as much as poflible, till there 
is a real occafion for it ; and then as fuddenly as poflible to make 
it known, to give the greater furprife ; which I can fay from ex- 
perience may often give great advantages. 

As to the fize and number <rf* great guns; the dimenfions, 
ftrength, and properties of the ftiip, (as mentioned from page 30 
to 37) fliould point out what flie will be able to bear without 
feeing too crank for a failing and a fighting fliip ; and though it 
muft be allowed that the advantages in a fca fight are greatly in 
favour of the heaviefl: fliot ; yet the many fl:orms a fhip may have 
to contend with, in a winter's pafl^age, or a cruife in a turbulent 
ocean where the great guns may be often rendered an ufelefs and 
dangerous incumbrance, by the waves running fo high, that no- 
thing but fmall arms can be ufed againfl: the enemy, fo a /hip 

fhould 
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ihould not be over-crowded^ Or over-burdened with too heavy 



cannon. 



I 



On Improving Great Guns and CaHriagbs^ 

N order to remedy thofc great difadvantages which I have exw 
__ pericnced in the difficulty and great delay of getting our com- 
mon guns mounted on conunon carriages, and pointed to my mind 
on the objefts aimed at, not only in merchant's mips, but on batteries 
on fhore with the King's guns and carriages at Liverpool^ where I 
had the command, (as reprefented plate ii. fig. 6.) I recom* 
mended to have our great guns cafl with an oval knob on the top 
of the muzzle, with a fcore filed on it, and another on the breech^ 
cxaftly parallel with the bore of the gun, fo as to make one direct 
fight to the object aimed at (as reprefented fig. 7, plate 11.) and* 
mounted on, what I call, a fwivel carriage ; which is not only a 
great advantage to a (hip in carrying her great guns with more ea£b 
and fafety than the common carriage, but to the men in exercifing 
and fighting them ; which I ihall endeavour to prove from reafoa 
and experience. 

Our late improvement, in the metal^ cafting, and boring of 
ligbf^Qg iron cannon, msikes me recommend that they may be made fhort, 
caft with and as light of metal as pofiiible to bear a fuificient proof; which 
^nobon not Only gives proportional fafety and eafe to a (hip, in the times 
jriM*^ re"*' abovementioned, but they are managed and fought with greater 
commend fafety, eafb, and expedition, and will do fiifficient execution at the 
•^' fhort diflance the bravery of our people makes it neceflary to fight 
cur fhips to the greatefk advantage. 



On the Common GUN CARRIAGE. 

GREAT guns, mounted on thefe carriages to be ready at fea 
in time of war, arc commonly carried either run out of the 
ports, or kept houfed, with their muzzles againft the fbip's fide at 
the upper parts -of the ports, as reprefented by one in letter D, 
plate 9, but which is delineated in a much more maflerly manner 

in 
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in Falconers Marine Di<£tionary (which came out a good while 
after my plates where ftruck off.) In this 7th plate, the guns aro 
reprefented, both run out, and ftowed as laft mentioned, fig. ig, 
with the muzzle againft the fide of the fhip above the port; and 
he very judicioufly reniarks, in th« fecuring the guns, to hook the 
tackles fo that a fecond breeching may be added, lafhed and 
bowfed as tight as poflible, to prevent the guns from breaking 
loofe, which may be productive of dangerous confequences : and 
this by report has fo often happened in our Royal Navy, that it 
was conjectured, that the Victory, a firft rate fhip of war, was 
loft by it. Therefore this method of carrying great guns deferves 
more particular notice. 



On the Method of Carrying Lower Deck Guns. 

I MEAN on this occafion to fpeak principally from the experience 
of only one fhip, that had only been three voyages to the Ea^ 
Indies, when fhe was fitted out firft to cruife three months off the 
Wejiern IJlands. We carried thirty-two guns, and eight of them 
twelve pounders on the lower deck, houfed as laft mentioned, with 
their muzzles againft the fhip's fide above the ports, which, when 
the waves run high, did fo work the fhip, to fuch dangerous 
degrees, that for the fafety of the whole, we were obliged at 
different times to put thefe guns down into the hold, and to leave 
cur ftation and run for fafety to a port, to get our leaks ftopped. 

Notwithstanding this method is general, in all large fhips 
of war that carry lower deck guns ; yet I appeal to reafon, and all 
who have obferved or confidered, what occafions thefe guns to 
make fo much noife, and fetch fo much way in and out ; for as 
the fhip rolls, works, and labours at fea, as has been mentioned, 
io muft thefe guns be an additional power according to their 
weight and number added to the weight above them, of mafts, 
yards, rigging and fails, all which combine with high waves to 
ilrain and make the fhips fides bend, and fetch the more way, as 
ihe rolls, and efpccially in that part made weak by the tier of lower 
deck ports, a little above the water's edge, where thefe guns arcl 
iecurcd in the manner abovementioned by their brcechings at the 
lower part of the ports, and their muzzles to the fide above the 
ports, which part muft naturally bend and give more way when 

the 
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the (hip rolls, than the lower part of the ports, where the breech- 
Tnowcr^ ings are made fail (as may be feen by the figures abovementioned): 
deck guns by which it muft appear evident to reafon, that of this tier of 
kwfc!*"^ guns, in every violent low roll the fliip makes, thofe on the lovrcr 
lee fide (as it may be called) muft move altogether,, and prefs their 
muzzles with great power againft this lee fide fo as to flrain it 
outwards, and to flack the takles and breechings greatly,, when at 
the fame time the weather, or upper fide, bends in proportion 
againft the muzzles of the weather guns, to force them inwards 
farther than the ftretching and ftraining of the breechings can, 
with fafety, be expedted to allow ^ fo that I rather wonder that 
they do not break loofe oftener, efpecially in old, weak, labourfbme 
fhips, and that, more frequently in three deck (hips than in two 
deckers, becaufe they have fo much more weight and two tier of 
guns above them, to Arain and work the fhip the more, in pro-^ 
portion, at the lower deck ports, as ahovementioned«. 



On Carrying the GUNS run out. 

BY this method it muft be allowed, that they arc carried with 
more cafe and iafe^ from the damage and danger above- 
mentioned, fecured only with their two takles, that confines the 
breaft of the carriage clofe to the fide at the fill of the port, where 
the ftraining of the ftiip can have little efifed between that and the 
deck, fo as to make the guns fetch any way worth notice. But 
their projedting fo far without board, expofes thenx at all times, 
and to all weathers ; and each gun muft have, what is called, a half 
port ; which are both troublefome and comberfome ; and the gun 
ports muft be kept hauled up, which makes what may be called a 
rough and incumbered outfide, and which in finall and deep loaded 
(hips, when carrying a ftiflFfail upon a wind, are plunged into the 
fea, and ftops water to leeward, whilft thofe to windward hold 
Wind ; which muft naturally be a great hinderance to a flup failing 
upon a wind, and be liable to wet the charge in the guns. There- 
fore to remedy thefe defeats, and other inconveniences that attend 
the great guna bemg mounted on the common carriage, is the 
reafon why I take the liberty to fpeak in commendation of a fidr 
t;rial to be made of fwivel carriages for great guns, 

THIS 
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THIS carriage mail be allowed to be fome what more com- 
plex than die common one^ becaufe it coniifts of two parts: 
the carriage part, with the iron work for the gun, takles, and 
breechings, as in common with other carriages ; and the fole of 
the carriage, on which it fwivels or turnS, as occaiion requires^ 
as reprefentcd by the figures E and F, plate 9. We had a fct of 
them made for the Liverpool Privateer's guns, that carried twelve 
pound fliot. The fole parts, as reprefented by the figure F, were 
made about three inches thick, with iron axes, and lignum vita^ 
fix inch trucks ; fo that the gun fhould be juft fwivelled about 
over them on the fhort bolt, figure 5, that was drove upwards with 
a fquare head below, that had holes in the corners for four nails, 
and a fquare plate above, a little rounding upwards, with holes at 
the corners, fitting the bolt, and let in, even with the fole -, at the 
inner part of which is fixed a dove- tail plate, with an eye for tha 
train takle, and two iron palls that turn in grooves, in and out, 
with the diredion of the fole on the ends of the eye bolts, exaftly 
to confine the gun and carriage in a ftraigkt diredion with the fole, 
as (hewa by the figure 6, in the train part of the ible. 

The carriage part E, was made,, as- in commoa without the 
carriages, to fit the fize of the gun, and, when upon the fole, the 
height of the port ; and, to unite it to the ible part, a three inch 
plank was fixed right under the trunnions of the gun, with th^c 
four bolts of the trunnion irons clinched through it, even with the 
wood, and likewife faftened to the crofs breaft-piece of the car-^ 
riage, with a hole and two fquare plates, one above and another 
below in the middle, as reprefented figure 4, at E, juH to fit and 
turn eafily round the centre bolt in the fole figure 5, where a. 
double forelock goes through the upper end to fecure together the 
fole and carriage part. At the inner or train part, is fixed an inch, 
plank, fafkened with the eye-bolts, for the gun takles, clinched 
through it, for the bed and quoin of the gun to reft upon ; and all 
this lower part of the carriage, as well as the upper part of the fole^, 
was made as plain and finooth as pofiible; and the flrefs or fridtioa 
ky chiefly on the two iron plates under the body of the piece ; fo» 
that when the two palls were turned back, the guns could be eafily 
fwivelled round by hand, any way the occafion required. 

The circumftance ©f thefc fwivcl carriages carrying the guns 
with more convenience, eafe, and fafety to the fhip than the com- 
mon carriage, muft be allowed to deferve fome notice and atten- 
tion; for on a winter's cniiie or pafifage in a turbulent OGean> there 

D d may 
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may be more danger from the violence of the waves to be con- 
tended with, than from the enemies fhips ; and the guns mounted 
on thefe carriages, after exercife or adiion, at the word of com- 
mand to houfe and fecure the guns, arc fwivelled round upon ^hc 
foles fore and aft, with their muzzles forward ; then the takles arc 
hooked to the two eye-bolts at the train of the fole, which is 
bowfed with the gun clofe to the fide, , and there fecured by hook- 
ing the takles to the eye and ring-bolts, of the carriage part, and 
to thofe in the fide where the takle-falls arc expended in lafiiings 
round and about the guns ; by which they may be fecured and 
ftowed fnug, and the moft out of the way that is poflible, either 
on the upper or lower deck, clofe to the (hip's fide, without 
prefling hard againft it ; all their weight, within board, xefting on 
the ends of the beams and the lodging and hanging knees, where 
the decks and the (hip's fides are ftrongeft ito fuppoct and carry 
them, not only -with more eafe and fafety, but it affords more room 
within board to work and manage the (hip, than when they are 
carried run out, and gives tlie advantage of keeping all the ports 
clofe (hut to keep the guns dry in (mall or deep loaded (hips, and 
conceals them till it is neceflTaiy to (hew them, and avoids all the 
other difadvantages that have been mentioned to attend their being 
carried conftantly run out. Thefe rea(bas, and other advantages 
that I have experienced to attend the.fwivel carriages, I hope wiM 
be thought fufficient to recommend them for the purpofe of 
carrying the guns with more eafe and fafety to the (hip, than the 
common carriage, either on the upper or lower deck; where the 
difference is reprefented by the two guns in figure D, plate 9, 
And in order to bring into pra<aice what I call the improved ^n 
and carriage, I got a (mall cannon caft with an oval knob on the 
top of the muzzle, as mentioned page 191, with a fmall hole in 
the cafcabel, and a (mall iron crow, fitted to it, and mounted on a 
/wivel. carriage, as reprefented figure 7, plate ii- 



On the Difadvantages of the Common Guns and Carriages. 

A COMPARATIVE difference can only be known by fair 
trials in pradtice, either in exercife or aftion, when orders 
cannot be heard, and muft be giyed by figns made by hand to get 
the common carriage and gun pointed to the objedt aimed at, as 

reprefented 
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reprefented fig. 6, plate 1 1 ; where the captain of the guii is 
firft obliged to ftoop low, to look aldng the fide fights, and then 
to make motions with his hands to his help mates, who with their 
hand-fpikes, raife or fall the metal to the level of the objedt. He 
then looks along the top fights, and taps with his hand on the fide 
of the carriage for the men to breech the gun fore and aft, till he 
can get it in a ftraight dire<3tion to the objedt; which is often long 
and tedious ; for the men afe liable to breech the gun two far, or 
not far enough, which tires his patience, efpecially when he hears 
other guns fired long before his, and makes him make the fignal 
to fire, though wide of the- enemy, rather than be thought fo 
much behind the others, who may, to flicw themfelves brilk, be 
induced to fire at random, if not ftridUy attended to by their 
officers, who cannot attend every gun ; by which our ammunition 
is expended to no purpoife. And when the fituation of the enemy 
requires the gun to be pointed as much forward or aft as the port 
will allow ; (as reprefented figure C, plate 9) it may be perceived . 
how the common gun and carriage will recoil a great way from the 
port, and efpecially if the lee guns and the fhip's heel occafion . 
time and trouble to get it oppofite to the port again, where the men 
are expofed to the enemies fmall (hot all the time of charging the : 
gun again, as may be perceived by the common gun and carriage 
as reprefented fig. D, plate 9. And neither the fide nor top fights 
of thefe guns point diredt to the objedl aimed at ; for from the- 
muzzle being fo much fmaller than the breech, the fide fights 
point wide of the objeft, and the top ones below it, even at a 
point blank diftance ; which increafcs the perplexity and the : 
difficulty to hit it. 



On the Advantages of the Improved Gun and Carriage, above the ^ 

Common ones. 

TO make a fair comparifon of the great advantages of thefe 
guns and carriages above the common ones, as laft men- 
tioned. — In the Liverpool Privateer, our Ipare carriages were of 
the common fort ; and at a favourable opportunity, when going to 
exercife our great guns, I ordered, and had one of them mounted 
on a common carriage nearly a-mid/hips ; and to make a fair trial 
of the difference, had it exercifed with the fame number of men 
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as we ufed to do with the other guns, and gave the word of com-r 
mand proportionally flower than ufual, and as this gun required, 
till the people had got expert in working it ; then had an empty 
. caflc put out for this ,and the fwivel gun to be pointed at, and 
ordered them to go through all the motions of charging and firing 
as faft as they could, pointed at the caik ; and the difference of 
time, obfervcd by my officers and myfelf, between the gun on 
the fwivel carriage, and that on the common carriage, in difcharg* 
ing, was five times of the fwivel gun for three of that of the 
common carriage ; and the men at the common carriage were fo 
greatly tired with their hard labour, in proportion to thofe at the 
fwivel carriage next them, that they begged to have their gun 
mounted on the fwivel carriage, which was done. 

In adtion they have likewife greatly the advantage, not only of 
being fired fo much oftener, but with more eafe and certainty to 
do execution 5 for when the gun is run out, the captain of the gun 
himfelf can put the crow in the cafcable, and put his fhoulder 
under it ; and by looking along the top fight, that is parallel to 
the bore, and by twifling his body, can fwivel the carriage and 
point the gun direift to the objeft; and, with his hands at liberty, 
can fix the bed and quoin to keep it there (as reprefentcd figure 7, 
plate 1 1 .) then holding up is right hand for his help mates to give 
the match or fire iron, he gets up and pulls out the crow with his 
left hand, and fires the gun himfelf at the mofl favourable inflant 
to do execution ; as may be perceived by comparing it to figure 6, 
and what has been faid on this occafk>n. And when the fituation 
of the enemy requires the guns to be pointed as much forward or 
aft as the ports will allow (as reprefented plate 9, figure C) it may 
be perceived that the fole of the fwivel carriage flands in a dircdtion 
right in and out; fo that when the guns are fired, they recoil right 
. back oppofite to the part, and the gun is fwivelled with its muzzle 
forward, where it may be charged again by the people, iheltered 
from any fmall (hot that may be fired in at the port, and which 
the common carriages arc expofed to, as reprefented figure D, 
plate 9. 

But it mufl be acknowledged, that thefe fwivel carriages 
require a little extraordinary trouble to keep the upper part of the 
foles clean, and greafed a little at times, to make the guns fwivel 
eafily upon them. As it is common to hear objeftions againfi: new^ 
things, the only one I have heard againft thefe, is, that they 
would not fland a long and contefted fight ; which I owa we had 

not 
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not the trial of, having learned from experience, that to make the 

conteft (hort in our favour, was to get £0 near the enemy that our 

people could not weH mifs their objedt. But as the takles and 

breechings are all upon the carriage part, I could not perceive, 

from all my experience, that they would not bear as long firing as 

the common carriage; for the centre bolt, &c* has nothing to 

move but the weight of the fole. After this I was induced to 

think this carriage worthy the notice of the managers of our Royal 

l^avjf therefore I got a nice model with a gilt gun, &c. made, 

afid a friend to prefent it to Lord Anfon^ then at the head of the 

Admiralty ; and I was ready to give a report of it : but my well 

meant endeavours were difregarded, for I never heard or faw any 

thing of my gun or carriage afterwards. 



On Fortifying the QUARTER-DECK. 

WHATEVER may contribute to (helter and fave the people, 
muft be allowed to deferve notice. Various methods and 
things have been tried for this purpofe. I was in a fhip that had 
bags of ox hair, that was faid would refift even cannon (hot ; 
but in fighting with a French frigate, I faw one of her fhot go 
through eighteen inch of hair, through the middle of an eighteen 
inch mail, and a long way over our fhip afterwards ; which proves 
no fence c^n be made about a fhip againfl cannon fhot; but againft 
fmall and mufket fhot, a fence may be made many ways. 

However this fence or breafl work may be made to fhelter the 
people from fmall fhot, in common they are no more than breafl 
high, fo that the muflceteers can fire fairly over them upon the 
enemy. But from experience in fighting, I have obferved among 
new fighting men, there will always be fomething to fhew that 
natural inflind: of felf prefervation ; and in order to keep their 
heads under fhelter of the breafl work from the enemies fhot, 
they fire their mufkets at random up into the air. Seeing this, and 
to prevent the bad effedt of fuch examples in fighting, I have 
made a feigned lunge at a man's breafl with my drawn fword, 
and have been obliged to threaten death to any man that fhould 
fhow fuch a bad example ; though it mufl be allowed to be only a 
failing, and not a fault among new undifciplined landfmen, firfl 
coming to adion, who at feeing a man fhot through the head 

above 
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above the breaft work, may fhow a little fear, but by pradtice may 
prove brave afterwards. 

Therefore to remedy this defedl which I perceived in fight* 
ing the fmall arms ; in fitting out a privateer afterwards, we had 
a rail, as in common, breaft high on each fide the quarter deck ; 
and on the rails were fixed light iron crutches, with the arms 
about a foot fquare, and a fhoulder to keep the bottom of the 
crutches about fix inches above the rails, and thin boards about fijc 
inches broad, laid upon the bottom of the crutches ; and netting, 
with large fquare meflies, were formed juft to hold a hammock 
with its bedding longways ; and from the gunnel to the rail was 
boarded up on each fide of the ftanchions, and filled up with rope 
fhakings, cork Aiavings, &:c. which are found (ufficicnt proof 
againft muiket ball ; which made fo ready and good a fence for the 
quarter deck mufketeers, that the moil timorous could point his 
piece with the utmoft confidence between the rail and the netting, 
and fire right upon the enemy, by having his head, as well as his 
body, under fuch fccure fheltcr. 

For the fame reafons in clearing and preparing the fhip for 
fighting, I ufed to make the forecaftle and top men, lafh the ham- 
mocks, to (helter them, horizontally on the outfide of the fore 
and top-maft (lirouds, clofe to one another, breaft-high, and then 
a fingle hammock above, leaving a little vacancy to point and fire 
their mufkets through; which guards that tender and moft im- 
portant feat of knowledge, the head, as well as the other parts of 
the body which it governs, from the enemies finall fhot* 



On Carrying Swivel Guns in the Tops. 

TH E high fituation of thefe guns promifes a great advantage 
to do great execution in clofe fighting ; but I have learned 
from experience, that there is not room in a fmall fhip's top ta 
fight thefe guns without great danger of fire, and blowing up the 
ammunition chefi:, which we had once the misfortune to do, and 
which killed one of our top-men : For which reafons, and the 
great weight and incumbrance of them and their ammunition at fo 
great a height, makes me recommend mufkets only to be carried 
in the tops of fmall fhips, as they can be pointed and fired in all 
^e£tioas as occafion may require, and are fo eafily and readily 
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charged, that they arc to be prefercd to all combined pieces, called 
organs, &c* which are alfo under the difadvantage of taking up 
more time in proportion to the muiket, in charging theni after 
firing* 



On the powder and SHOT. 

AS the execution of the (hot to conquer an enemy depends 
entirely on the goodnefs and ftrength of the powder, which 
differs fo much, that the greateft care and caution is abfolutely 
neceflary to guard againft being cheated in the quality of the 
powder. I have experienced fome that looked very fine and good, 
made for the ufe, or rather fhameful abufe, of the African tradq, 
that inftead of firing (hot with fufficient velocity, it would hardly 
.fire itfelf, but fpend itfelf in phizzing one phiz after another out 
at the touch hole, and took up fo much time in burning, that it 
could not be ufed as priming for great guns. 

This bafe pra<5tice of making fo very weak powder, (hould by 
fome means be put a (lop to ; becaufe it not only hurts the 
merchant adventurer, but the intention of government in giving (b 
large a bounty on exportation for the encouragement of the trade of 
making good gun-powder. Therefore it (hould be either under 
the infpedtion of proper aiFay mafters, or examined by proper 
methods to tiy its ftrength \ for I can fay from experience, that, 
the common fmall piftol powder provers, that drive a circular 
graduated plate round, do not anfwer the purpofe, for they will 
diifer greatly with the fame powder. 

Therefore I would recommend for this purpofe of trying 
powder, to have a gun of a half pound (hot, fixed in a convenient « 
place, mounted firm on a good^ block or bed, elevated exadlly at the pow 
fortyfive degrees ; and the powder to be tried, by an ounce charge, ^^"^^ 
how far it will throw the half pound (hot without any wad ; and 
fo in proportion for every foot or yard's diftance under or over a 
ftandard diftance, that might be fixed by government powder, to 
afcertain its ftrength and value under or over proof, according to 
the diflferent trade or purpofe it is defigned for. as well as for pri- 
vateers or letter of marque (hips, which fliould be of equal good- 
nefs with that for the Royal Navy. Then, I reckon a quarter of 
the weight of the (hot, would be fuflicient charge of powder for 

great 
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great guns ; and which we had confirmed hf fair trials of many 
adual experiments for the purpofe, with a twelve pounder and 
a three pound charge of powder ; for when we added to it, it 
encreafed the recoil of the gun and the reiiftance of the air to tho 
(hot in proportion, fo that it made but little difference in the 
extent of the range. 

Of (hot ; the firft and principal, both for quantity and quality,. 
On can- ^^ *^^ round iron cannon ball, becaufe it will go and penetrate 
non and farther^ and with a greater velocity, than any other, to dp execu- 
Sah &c. *^^"» when engaging with a fiiperior force ; but when come to a 
clofe fight with a (hip of inferior force, expeding to make her a 
prize, then the endeavours (hould be not to deftroy the (hip, if it 
can pofiibly be avoided, but to diftrefs them to make fubrniflion ;; 
therefore fome fuitable (hot, that will anfwer that porpofe bcft,. 
fliould be provided. And I would rccomend round tin cafes (to 
lit the bore of the guns) filled with mu(ket ball j and fquare bar 
iron, cut about fourteen inches long, tied in bundles with rope- 
yarns juft to fit the guns ; or caft iron bars about the fame lengthy 
a fquare one about an inch diameter in the middle, and four others 
quartering, rounded on the outfide to fit the bore of the guns» 
when tied with rope-yarns^. 



On Priming Grea.t Guns with Gun Powder^ 

THIS method is not only very long and tedious in prafUce-,. 
but very uncertain to get the guns fired in good time, (b as 
to hit the objedt aimed at ; and is very dangerous fron> the fcat-- 
tered powder on the decks, which makes a train* and takes fire 
from the fparks of the gun match hJiing on the decks, that has^ 
often been, and always is liable to occafion thofe dreadful ex-* 
. plofions that deftroy both men and (hips, by which I have had my 
crew greatly hurt. And other great di&dvantages attend it ; for 
if the guns are not fired diredly after being primed, it foon grows 
hard in the touch-hole» and renders the gun ufelefs till it can be 
cleared. Thefe important reafons induced me to endeavour to 
bring into praAice the method of priming our great guns with 
^ici Matcb^ 
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'On Making and Firing Great Guns with Quick-Match* iiy 

THIS ^ick'Match is nude of white worftcd yam, in length 
three or four feet, and two or three threads thick, ib as it 
4nay be eaiily thruft double through the touch-holes, about an 
Jnch into the cartridge, by flat prickers, made forked at the lower 
' end for that purpofe. Thefe lengths of worftcd are foaked in a 
^mixture of frefli water and gun-powder, of the confiftencc of 
treacle ; then they are rolled in dry mealed gun-powder, that is 
bruifed fine by the fide of a glafs bottle upon a fmooth board, and 
^irawn through the left hand till there is a cpat of gun-powder 
pafte round them ; which completes the Quick-Match^ When 
thoroughly dried and cut in exa<^ lengths, twice the length of the 
^re prickers, and flowed in copper* or tin cafes with their brights 
up, they may readily be put upon the forked ends of the prickers^ 
then *with the ends between the fingers, when the cartridge is felt to 
be home^ tkrufl the bights dired:ly aboivt an inch into the cartridge, 
draw the prickers, and leave the two ends above the touch-hole,, 
either to 4fii:e, or draw out again as occafion may require. 

It was made in Liverpool h& war for fale, by Mr. Henry Rofs, 
an ingenious experienced old commander of fhips, calling it 
*^ LIVERPOOL PRIMING ;" he has wrote upon its great ad- 
vantages, not only for fafety to avoid the great damage and lofs of 
•men and fhips, lately occafioncd by priming and firing with 
powder and gun match as abovementioned, but the great difference 
4t makes in quick firing the guns to hit the object; on which alone 
depends fuccefs in adrion when fhips are conflantly altering their 
pofitions, with the great difference of time that may be obferved 
between the fiafh of priming and the difcharge of the gun, fo that 
I have known a gun pointed to hit one fhip, and the fhot has hit 
another, a friend's fhip lying wide of her. 

We have made public trials with this ^ick^Match^ and. fired a 
twelve pounder with it above four times for one primed with 
powder : Thus a fhip's force may be above trebled by firing above 
four guns for one, and to a much greater pertainty of hitting the 
enemy. It was fired with the common gun match, with the 
fiame of a lamp 1 got made for the purpofe of trial, and with the 
lock of a fmaU pocket piflol. 
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21 8 On Firing Great Guns with hot Irons ioflead of Guo Match. 

'T is well known from experience, that gun match is not onljr 
^ very dangerous from fparks falling on the decks, whea blowing 
it, and ftriking it on the priming as abovementioned, but very 
defedive, after all, to get the guns fitted in good time, lor a 
chance to hit the defigned objecSk in adlion. Therefore I would 
recommend hot irons, which, it is well known, from experience 
will fire great guns, primed either with powder or quick^matcb, 
much iafer, and furer to hit their mark, than with the gun match; 
and which induced me to get firing irons, an inch and a half thick 
at the heating ends; with fockets about the fame thicknefs for 
wood handles; which made their whole length about twenty 
inches ; and a fmall fire ftove made of thin iron plate, round like 
a large can, ten inches deep, and ten broad at the bottom, cut 
full of half inch round holes, and eight of them round the fide, an 
inch above the bottom, four inches open at the top with a lid to 
It, and four holes in the fides for the irons ; and a wood handle 
that goes into a focket at the fide, and ilands upon three ipreading 
feet fix inches long, as reprefented figure 8, plate 1 1, that it may 
ftand in match tubs with three inches water in them as in com-- 
mon, that will prefervc them from all accidental harm ; £o that 
the guns that are too far from the cook's fire place, may have 
their firing irons heated readily, and kept hot with fafety in thefe 
ftoves, which I have tried, and have heated the irons both with 
pit coal and charcoal in about eieht minutes time; and with 
about four pounds of charcoal, which is cleareft of finoke, I kept 
four irons hot for about three hours. 

The wood handles require a piece of leather within the ibckcts^ 
to prevent the wood burning. 
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THE readieft aad beft method to do this, is iirft to ibition 
them according to their rank and capacities, by what is 
called a Quarter Bill; and to exercifc them in their refpedtivq 
flations, as Jiow recommended. 

But merdiant fhips are fo variouily fitted out with guns and 
men, that it is impofible to form a Quarter Bill to fuit all; there- 
fore I (hall endeavour to form two Quarter Bills, one for a trading •- 
fliip of fourteen fix pounders and fifty men ; and the other for a 
privateer of twenty nine pounders and 160 men, with common- 
carriages; which may be varied, as circumdances and the dif- 
ference of guns, carriages, and men may require. 



jtf garter Bill for a Trading iSbip of Fourteen Six Foundtrs^ and 

Fifty Men. 

The Captaki to command in chief, on the quarter deck, if^ 

it be fortified to afford common (helter from fmall-arms. 5 
The Chief Mate to command the fix foremoft guns, and 5 

work the fhip, forward. 5 

The Second Mate to command the eight aftermoft guns. 
The Boatfwain to pafs the word and get the Captain's orders? 

executed fore and aft, as occafion may require. 3 

The Carpenter to attend the pumps, (hot plugs, &c. 
The Gunner to deliver the powder to the boys, as carriers. 
The Dodtor in the Ipweft, fafeft and moft convenient place ^ 

the ihip-aiFords. 3 

A good Helmfman. - .• - ^ • 

Fx>ur men to each gun and its oppofite, and a boy to fetch ^ 

powder. y 35 

Seven men at fmalUarms and occafional duty. m ^ y 



50 



A§luarter Bill fof-a Privateer of Twenty Guns\ Nine Pounders ; 
and Four Three Pounders on the farter-Deck and Forecajlle. 

On the QU ARTER DECK. 

The Captain to command the whole* - - - I 

The Mafter to aflift, and work the ihip according to orders. i 
A Midshipman to pafs the word of command fore and aft. i 

E e 2 A Quarter 
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220 On the main DECK. 

A Quarter Mailer at the cun, and another at the helm. z 

*rhe firft Marine Officer with twenty four mufketeers. - 25^ 
Three men for the two 3 poundets^^ and a boy to fetch powder. 4 

On the MAINDECKL 

The Firft Lieutenant to command the ten foremoft guna. l 

The Second Lieutenant to command the: ten aftermoft guns. i 
The Gunner to affift and attend all the great guns fore and aft. l 
The two Matter's mates to attepd the fore- top-fail-braces, "> 

and work the fhip, forwara, according to orders. y ^ 

The Boatfwain's-mate, with two ieamen, to affift in working^ 

the (hip, and to repair the main rigging. 3 

The Carpenter and his crew to attend the pumps>and the wings? 

about the water's edge, foce and aft, with ihot plugs, &c. S ^ 
Six men to each of the ten guns on a iide, and its oppofite,? 

and a boy to fetch powder. 3 7^ 

On the F O R E C a S. T L £•. 

The Boatfwain to command, with two feamen to work the? 

fhip and repair the fore rigging. 3 ^ 

Three men and a boy, to fetch powder for the two three? 

pounders. 3 ^ 

- The Second Marine-officer with nine mufketeers. - - . 10 
la the barge upon the booms, the third Marine-officer, with? 

eight Mufketeers. > ^ 

In the main-top, five men with a Midfhipman at rmall-arms,? . 

and to obferve* the condudt and condition of the enemy «. 3 
In the fore-top, 5 men at fmall-arms, and to repair the rigging. ^ 
In the mizen-top, 3 men at fmali-arms, and to repair the rigging, j 
In the powder room, the Gunner's mate with an affiflant^ to? 

fill and hand powder to the boys, carriers. 3 * 

In the cock-pit» the Dodtor and his mate.. ^ ^ '^ z 

160 
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On Preparing for EXERCISE or ACTION. 221 

Here it may not be amifs to remark, that the people fliould be 
quartered to fight neareft to where they are ftationed to work the 
fliip ; that is, the after guard on the quarter deck ; the waiflcrs 
in the waiil ; forecalllc men, that are neceffary, on the forecaftle, 
&c,. The quarter bill and difcipline of the crew ihould be kept 
from diforder, as long as poffible > and when occafional duty 
requires people to be let go frorxi their quarters, it fliould hot be 
done at. random, but with judgment, fuch as will fuit the oc- 
cafion, . from the mufketeers, , or a man from each great gun, &c. 
where they can be beft fpared to continue in, or be brought to> 
a&ion, , in the moil Tegular order that is poflible. . 



Qn Preparing for EXERCISE or^^ ACTIO Ni 

WHEJM all hands are called to quarters, every man fliould ^ 
bring his hammock, well laflied up, and ftow it to the 
greateft advantage, to give flielter from fmall arms, . (as recom- 
mended page 214) neareft to his own quarters ; or to give them to 
fome of his^meiTmates where they are moft wanted, that they may. 
know readily where to find them when exercifeoraAion is over. 

When the hammocks are propjcrly fti&wed, the officers, accord- 
ing to their ftations and duties, are to fee the fliip efFedtually cleared 
of all incumbrances, , and every thing prepared, . fo that « nothing 
may be wanting, that is neceffary for exercife or acStion. . 

The Lieutenants or mates, with the Gunner on the gun deck,, 
are to get all the hatches laid, except tJbaf rwhtrt the powder is to 
be handed up; a match tub, half filled with wajter, and four*' 
matches in the notches^ placed as near niidfhip as poflible, to ferve 
two guns and their oppofites ; alfb fwabs to wet the decks, to pre- 
vent the fatal confequences that may attend thefcattered and blown 
powder from the priming of the guns making a train fore and aft, 
which I have known take fire from the firing of, the guns, and do ^ 
great damage ; and which in my opinion has often been the caufe 
of blowing fhips up. And they fhould fee that the captain of 
each gun has his men, powder horn, rope, fponge, rammer, crows, ♦ 
liiandfpikeSi atid train takles, all rea^y in their proper places. 

The Boatfwain muft get the yards flung, the top-faiUfhtets 
flo^pered, and niarlingfpikes ready to repair the fUndiog and run-* 
aing rijgging that may be damaged. < 

The 
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222 Excrcifc of Great Guns, Mounted on Common Carriages. 

The Carpenters are to get the pumps rigged, and fhot plugs, 
with all that is neceflary, ready in their proper placci;, to flop leaks 
and repair damages. 

The Gunner, when preparing for aftion, is to fee .that ithc 
charges in the guns are dry, ahd that there is a fufficient quantity 
of wads and (hot of all forts, and cartridges ready filled. 

The Marine-officers are to fee all the muflceteers at their 
quarters, with their amis and amunitionin good order, for excrcifc 
or adtion. 



-v" 



Exercife of Great Guns, Mounted on C9mmon Carriages. 



TH 
as 



E guns are fuppofed to be .properly charged^ and run OM 
as cuitomary, but not primed. 

Firfl. Silenccy and give Attention to the Word of Command. 

Second. Take outJbe Tampions^ and cajlhofe your Guns. 

The tompions to be taken out and -laid by, ifidthin .board ; the 
gun takles cafl off; the breechings rendered through the thimble 
at the breech, to the middle, fo long as to let the gun recoil far 
enough to charge within board ; the train tackles hooked ready to 
bowfe the guns in, after the motion to fire is made. 

Third. Prime your Gunj^ 

The cartridge isito^be pricked thcough with the priming wire, 
and the .vent and pan filled with powder, which b to be bruifed 
on the flat part of the pan, with the round part of the horn, 
which ought to be hung up, out of danger from the flafh of the 
priming; better a midihips than to the fidc> 

Fourth. Point your Gum. 

As the voice cannot be heard in adion, this fhould Tjc done by 
fi^ns and oiotions ; and if the guns are fighted as ihey ought to be, 
with fcores filed, at the iidcs and top of the breech and muzzle, in 
the direction of the bore, the Captain of the^n is to look by the 
fide fights firft, and apply one hand to jthe bed or coin, and make 
motions with the other hand, upwards ^r downwards, for the 
men on each fide looking at him, with handfpikes to raife or fall 
the breech of the gun, till it points level to the object ; then 

looking 
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fooking along the top fights, tap with his hand more or lels on 
the fide of the gun, as it requires to be breeched fore or aft by ' 
the men with their crows or handfpikes, till it points diredlly to 
the obje<a ; then he is to make the motion to fire, by flipping 
the gun, with both hands at a time, jumping brilkly on one fidi 
abaft the gun. 

The man that is to fire the gun, fliould ftrike and blow th^ 
match over the match tub clear of aflies, and ftand ready on the 
f9re fide of the gun out of the way o^ the trucks, fo that he can 
ftrike the fired part of the nutchon the bruifed part of the prim- 
ings but not over the vent, for that will blow the match out, but 
if fired with a hot iron, as reconmiended, the nearer the vent the^^ 
better. 

Before the (notion or word of command is giving to fire, the 
overfeeing officers fliould frequently look how the guns are levelled,., 
or point to the objed, and encourage and inftrudl the people to do 
all their exercife chcarfuUy, expcditioufly and perfedtly, but 
efpecially to take.all pofllblc pains to prevent making the motion 
totfire before the guns are pointed to the beft^ad vantage, on the 
objed aimed at, page 212, becaufe on this, fuccefs in action 
entirely depends. 

Eifth. JF/r^.. 

After this motion is made, the guns are to be hauled in hjr 
their train taktes^ fo fir as they may be eafily charged with-in- 
board, with rope, fponges, and rammers. 

Sixths Sponge and Charge your Guns. 

The Captain of the gun is to ftop the vent clofe with his 
thumb, wlulft a man fponges it to the bottom of the bore, turn- 
ings the fponge round, to extinguifli any fire and dry up any 
moifturc leift by the powder, which he muft ftrike off from the 
Iponge, when drawn out, againft the outfide of the giin, and fliift 
the rammer's end ready to charge, ftanding at the fore fide of the' 
gun. While this is doing, the boy with the cartridge of powder, 
(who for fafety is to ftand as far from the guns as he can till fired) > 
is then to give the cartridge to a man at the after fide of the gun, 
who muft' put it in with its bottom end firft, and thf feam down- - 
wards, as fer as he can with his hand : it muft then be rammed 
down, till the captain of the gun; with bis priming wire in the. 
renty feels the cartridge, and calls out borne ^ or makes a motion' 

to 
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to that purpofc : then the rammer is to be drawn out, and the 
fliot being according to orders, ready, muft then be put into the 
gun with a wad, which are to be rammed to the charge, and 
llruck with two forcible ftrokes j then the. rammer is .to be drawu 
and laid in its place, clear of the gun, and the captain of the gua# 
is then to prick and prime as beforementioned« 

Seventh. Run out and point your Guns to the ObjeSt. 

The Captain of the guns is to look if the objedt be before the 
beam; if it is, the guns are to be bowfcd out to the after fide of 
the ports ; but if abaft the beam, to the fore fide of the ports, that 
they may be readier pointed at the objedl, takinj^ care that they do 
not touch the fides of the port«, when fired. 

Thus the exercifc £hould be repeated, with coolnefs and good- 
nature, till the people are expert at charging and firing; then they 
fhould be trained to fire by platoons, or what I think much better^ 
only to fire every other gun ; by which a continued fire is kept 
up, and no part left unguarded when in danger of being boarded 
and overcome by numbers, and to ^o ffiom one fide to the .other, 
as occafion may require. 



EXERCISE OF SMALL ARMS. 

TH E men are to be drawn up accoutred, with their mufkets 
on their kft Shoulders, cartouoh boxes right before them, 
and cutlafies in their .belts on their left fides : The example of a 
cifciplined man to perform «dl the motions in the nwft perfedt 
manner before them^ is very neceffary to make them foon pcrfe<a. 

After ordering filence, and to give attention to the word of 
command, and for the reafons given, I would recommend, at firft, 
onl^ the words of command and motions, as reprcfented plate i ith. 

Firft. Kneel on the right Knee and Prime^ 

Poise your muflcet, juft before the lock on the Je& hand, 
Tcflcd on the left knee; open your pain with the right thumb i 
handle your cartridge, and bite off the fpare end ; prime and fhut 
your pan with the palm of the right hand^ as reprcfented plate 
1 1 th^ figure I- 

Second. 
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Second. Cqfi about your Mujket^ and charge with Cartridge. 

The mufket is to be lifted with the left hand, and turned on 
the left fide, with the but end on the deck and the barrel doom* 
warde, fo that the cartridge may be put into the barrel with eafc, 
and the powder fhaked ail out of it, pufhing it down with the 
fore finger ; draw the rammer, ram down the cYtzx^t^ and return 
the ranuner, as reprefented, figure 2. 

Third, Recover your Arms, and make ready. 

Bring the mufket with the left hand round the }eft knee, with 
the barrel towards you> place it upright with the but end on the 
deck^ by the right knee, and place your right thumb on the cock, 
as reprefented figure 3. 

Fourth. Cock^ Prefent and Fire. 

Either on the knee or ftanding, as reprefented figure 4 and 5 
^cording to order, or as the fticlter of the ftation may require- 

Fifth. Recover^ and half cock, your Fire/ocis. 

Prime and load on the knee as before j continuing to exercifc 
at all opportunities, till the people are become expert in their 
motions. 

Then it will be neceflary to cxercife every man fingly, by 
turns, to load and fire with ball at a circular chalk mark, made a 
foot from the lower end of a board about five feet long, faflened 
to one of the fore-top--mafl*ftudding-fail-boom ends ; fo that 
when it is rigged out, the mark may face towards the quarter deck ; 
and to give a fmall reward, as an encouragement^ to the man wh^^ 
bits nearefl the center of the mark. 



On keeping a CLEAN BOTTOM^ 

TH E great difiference this makes in a ihip's ftoering, work- 
ing, and failing, makes it a matter of fuch importance, 
that all pofiible means ihoidd be nfod to prevent the fhip's bottom 
from growing Ibul : and the bcft method that I have experienced 
for this purpofo, is to be provided with what I call a cauc-fcrub- 
ber, as reprefented plate 9, figure A, which I have often ufed in 
liferent fhips with ihccefs, when at an anchor, and in calm 

^ £ weather 



Digitized by VnOOQ IC 



226 On keeping a CLEAN BOTTOM- 

weather on 'the open ocean. I had thcfe (crabbers made of elm 
board about an inch thick and twelve broad, the middle part of tho 
frame juft to fit a ten gallon caflc, that was lafhed to the battons at 
each end, and the long fquare ^accs on each fide of the caik were 
filled with birch broom ftuff, which projefted about fix inches witb- 
odt the frame, and wedged faft towards the ends with long wedges 
againft boards that Aide with fmall tenants at each end in a gtoove 
to keep the birch &ft and firm, for fcrubbing the bottom, even 
cloie down to the keel, and the iron work which unites the two 
parts by a joint that they may the more naturally play to the curved 
or rounding parts of the (hip's bottom, with the flings and the 
ropes faftened to the eye-bolts ; all which may be perceived and 
underflood by looking with attention at the figure that reprefents 
that fide of the fcrubber that is howled next to the (hip's bottom. 

In ufing this cafk-fcrubber ^ had a block lafhed under the 
bowfprit end, and another on ' dri\er boom, rigged out right 
aft, and a fingle rope reeved in * ■ i*e blocks, and made faft to the 
flings marked i, 2, in the figuK .^d juu long enough to veer and 
haul the fcrubbers along the bottc: fore and aft dole to the keel, 
another rope bent to the low« » psrt of the fcrubber, as marked 3, 
and hauled tight under the bet ten, and made faft to the infide of 
the boat's main thoft, when the upper part of the fcrubber even 
with the water's edge a-midfliips on the other fide, then the people 
were ordered to walk fore and aft with the rope to the fcrubber, 
till it came up to the water's edge each way, the boat moving the 
fame way with the fcrubber, the people in her helping by pufhing 
their hand againft the (hip's fide, till the firft depth is thought to 
be clean enough, then the people in the boat haul by their rope the 
fcrubber a depth lower, by which, and the empty ca(ks, it is con- 
fined and prefTed to the bottom at the different depths, till it is 
fcrubbed clean down to the keel ; and even the keel it(elf, by the 
rope going fore and aft under it. 

When a (hip's bottom can be kept clean by fuch ea(y means, 
I think it fhould be reckoned a great reproach to thofe who negleft 
It, becaufe fiiccefs may depend upon it, not only in time of war, 
but in peace on fouthern voyages, efpecially in the African flavc 
trade, where I have known a fhip that loft the whole adventure of 
her voyage, and came with her bottom covered all over with 
clufters of mixed (hell-fifh, projecting from the bottom, and in 
diameter about fix inches each, made up of large barnacles, 
inufclcs, and oyfters, as reprcfented fig. B^ plate 9, which na- 
turally 
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tiwrally increafed greatly the fhr&ce and ftop-waters of the bottom^ 
and would make the fliip fail one half the diftance lefs than (he 
might have done, had her bottom been kept clean as abovemen- 
tioned, by which (he might have made her pafTages in half the 
time, which might have made a gaining inflead of fb great a lofing 
voyage ; for which rcafons, rather than fuch a neceffary work 
fliould be neglcdled, I think it fhould be made a y art of the com- 
manders inftruiSions fo to do it, when it cannot be done by other 
more efFe<ftuaL means. We had a late inftance of a large fharp 
built fhip from Africa^ in this foul condition, that could not be 
fleered into Liverpool^ but was loft entirely owing to her bottom 
not being fcrubbqd during the voyage. Where iron work is not 
provided to make a fcrubber of this fort of two parts as above-r 
mentioned, I have thought that one part might be made to anfwec 
the purpofe, and flung with ropes without any iron work*. 



On the Sailing of Letter of Marque Ships or Privateera.. 

SITUATIONS, circumftances, and times vary fp much,, 
that no eftablifhed rules can be fixed, yet, I prefume fome- 
thing may be faid that may prove of fome fervice to inexperienced 
people in this trade* 

It is a comuion faying among commanders of £hips, that it is 
better to break ;.;icir owners than their orders, which are com-r 
monly, on tlri; ::caiions, to proceed with all poflible expedition 
to the delijjricci tations or tracka of the enemies trading mips, to 
take prizes, \»\ But it fliould be confidered, for the fame reafon,. 
that their ii\.iMg and armed trading fliips, may be expefted to be 
met with in ttie track of our trading (hips; which makes it 
^equili^e to co ne to immediate adion; and if the fliip and people 
are.unprep{:.rci for it, for want of being properly ftationed, and. 
not having* hnd fome exercife in their duty of fighting, as^ before— 
mePtloj^f, i, pdge 219, it may prove the lofs of the whole. And,. 
as a iiirih ' iadu cement, to get the (hip and people prepared as 
fbo 1 as ^'j\Mb\t for adion, I can fay, from fortunate experience, 
luti-M ihi: t!v.- ft prize I have been at the taking of, in the courfe of 
tuo ..Ci 3 upon the fouth coaft of Ireland, which track they 

Isad mcic c cV. jic(* of; to avoid our cjufing fhips on the French coaft>^ 
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and to meet with fome of our merchant fhips in their yifzj, one of 
which they had taken,. 



On Stationing and Exerdiing Merchants Ships Crews £br War.. 

FO R the abdve rcafons, the people Should, as foon as poffible^ 
be all ilationed or quartered to the beft advantage^ accord-^ 
ing to their capacities ; the oldeft and beft (eamen to be captains of 
the great guns ; the young, nimble, and expert, to the rigging and 
tops ; and the boys to be powder carriers for the great guns, &c* 
and as they come on board, if it is poHible that it can be done^ 
they fhould be exercifed accordingly ; and to encourage and make 
them willing, they fhould be told,, that not only their fuccefs, but 
their fafety, as well as liberty, depends upon their being expert in 
their cxcrcife, which £hould be with as few, eafy, iimple words, 
and motions, as poflible, both for the great guns and fmall arms,^ 
that they may the fooner be fit for action. 



On Exercifing Manceuvresj how to Attack or Defend a SRip^ 

AS foon as the fhip has got to fea, I would recommend what 
was my practice ; that is, to take the firft poflible oppor* 
tHQity to have all hands called to quarters ; the officers^ in their 
flations, to have every thing made properly ready and fit for a<5Honi; 
to have a general exercife, not only of the great guns and fmali 
arms, as abovementioned, but the method of working and mana- 
ging the fhip, to take the advantage of the openings, that I 
know, from experience, often occur, in attacking, or being at^ 
tacked by another fingle fhip ^ which fhould be fhidied by every^ 
commander ; and the defigned manoeuvres fhould be taught the 
people in their general exercife, that they may know how to ad,, 
and move regularly from one place and fide to the other, as the. 
occafion may require, without confufion, which is always the 
confequence, when the intention and management of the manceu*- 
vres'are not known to the people in general*. 

For thefe reaibns, as foon as poflible, I uled to make knowm 
to them^ that whbo a fhip, of nearly cqujd force,, brought to v^tk 
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a delign to fight ns, my intention was not to run dire£tly along 
fide, and lie to like a log, and depend upon mere battering, with 
one fide only ; nor upon the ftern chafe guns. When it is found 
that there is no choice of running from a ihip of much fuperior 
force chafing us, and when their beft iailing is upon a wind, it is 
a common pradice for them to run up and bring to under the le^, 
in a triumphant manner, depending on their fuperior power, and 
commonly demanding immediate fubmifiion, without expecting any 
refinance. The defigned manner of refifting or attacking, I 
always endeavoured to conceal as long as poflible, as mentioned 
P^ge 205 ; and thefe two cafes give all the advantages defired by 
my method. Begin the attack upon the weather quarter, (hooting 
the ihip up in the wind, with the helm a lee, till the after lee gun, 
with which we begin, can be pointed upon the enemy's ftern ;. 
then fire the lee broadfide, as it may be called, as represented in 
plate the 8tb^ The fhip (figure i) begins the attack upon the ihip 
(figure 2) when the top-£iils are thrown aback, with the helm a 
ke, boxing the (hip round on her heels, as mentioned in box* 
hauling, page 86, fo as to bring the wind fb far aft, that the (kip* 
may immediately be fteered,, cloie under the enemy's ftern, as the 
ihip (figure 3) is represented, running under the ftern of the fhip 
(figure 4)-, with particular orders to begin with the foremoft gun,, 
to rake them right fore and aft with the ereat guns, as they pafs ia 
that line of direction,, all aiming and firing to break the neck or 
cheeks of the rudder head, the tiller ropes, blocks, &c. Co as, if 
poflible,. to deftroy the fleerage tackle ; which defign, if it proves 
fiiccefsfuU takes* the management of their (hips from them, fo that, 
ike muft Ise helplefs, for a time, in fpite of their endeavours. 
When the aftermoft gun is fired, put the helm hard a weather ta 
bring the fhip by the wind ; and then ftand ofiF on the other tack,. 
to keep clear of their lee broadfide, and adt according to their 
motions, and the experience of the efFe<a 3^ur attack has- 
bad upon them. If they continue to lie to, .either renew the 
attack again, in the fame maaner, as foon as the ihip will fetch 
the weather quarter again, or make fail ofiF to efcape, if it. is found 
that the great inequality of their fuperior force admits of no 
poffible chance of conquering them. And although this mMoeu.-* 
rte. may not have given this advantage (which in my opinion, 
€>ught always to be attempted, and not te fubmit tamely, thoug}^ 
a ihip is above double xhc force) yet the power of their, broadfides 
jBiayJae chiefly avoided by it. 

But 
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But when the inequality of force is not fo great, but their is * 
poffibility of conquering ; and if the fuccefs of the firft attack is 
perceived to oblige the enemy to continue lying; to, in order to 
repair the damage done their rudder or tiller, &c, then the blow 
fhould be followed, by renewing the attack again with all poffibie 
expedition, in the fame manner, which gives the opening, not 
only to fire the whole round of great guns to advantage, but, alfo, 
to the mgirines and top-men to fire their fmiall arms, at the fame 
time, to great advantage fo as to do the moft execution pofliblc by^ 
firing and raking them fore and aft through their moft open and 
tender part, the ftern, with the lead rifk pofiible from the 
enemies guns, and therefore gives the greateft poflible chance, that 
I know of, to make an eafy conqueft, efpecially, if fo lucky as to 
deftroy, and prevent the recovery of, thpir fteerage. A fhip of 
much fuperior force may be brought to fuch a diftreft condition as 
to be obliged to make a fubmiflion for want of the helm to com- 
mand her, therefore when an opportunity offers, in fighting, this- 
fhould be always aimed at. 

But fuppofe the enemy, laid to as abovementioned, find them- 
felves not much hurt by this manoeuvre, and that you have not 
fucceeded in deftroying their fteeragc, and therefore you may cxpcdl 
that they will immediately tack, or ware fhip, and ftand after you, 
depending on their advantages of failing fafter,- and fuperior force, 
ihall run up along your lee fide, cJcpedting by making a general dif- 
charge of their finall arms and great guns (charged with fuitable 
Ihot) on your deck, which lies open to them by the fhip*s heeling, 
to deftroy your people and to make you fubmit ? When this is 
likely to be their defign, orders (hould be given to your people to 
keep themfelves as fnug under (helter as poflible from their finall 
ihot, till their general difcharge is over ; then if the fhip is found 
not fo difabled, but that the top-fails can be thrown ^back, make 
a general difcharge, from the lee fide, of the great guns, loaded 
with round fhot only, pointed to the weather fide of the enemies, 
bottom, amid-fhips to one point, at the water edge, and box- 
haul the fhip to run clofe under their ftern, aiming at raking and 
deftroying their fteerage, with the other broad fide ; then ftand 
off on the other tack as beforementioned^ and aA according to the 
circumftancc and the condition you find yourfelves in, compared 
with the appearance of that of the enemy and their mdtions, who 
may be obliged to continue on the other tack to repair damages 
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about their rudder, or" to flop their leaks in the weather fide of 
their bottom, if your aim has proved fuccefsful.. 

But when an enemy's fhip offeree makes only a running fight, 
if there is no neceflity to cut them oiF from the fhore or from the 
fhelter of other fhips, &c. and you have the advantage of failing ^"my of 
fafl:er, the moft fure and likely method to make an eafy conqueft with f^'^c 
the leaft hurt to yourfelves, or their (hip, (your expefted prize,) is to rrumfinf 
run clofe up and flioot or {heer your fhip acrofs their ftern each ^k^^* 
way, making a general difcharge of all your force, firfl with one 
broad-fide, then the other, always aiming with the great guns at 
the rudder head, and fleerage tackling, for the reafons given; that 
if the fhots mifs the rudder, &c. by raking the fhip fore and aft 
through the flern, they may do the grcatefl execution poffible to 
diflrefs them fo as to make a fubmffion. 

On this occafion, when it blows frefli, and obliges to carry a 
preffing fail large, or before the wind, to make the great guns as 
ready as poffible, and prevent their being fired too low, all their 
breeches fhould . be laid quite down in the carriage, and if your 
fhip is crank, the yards fhould be braced, fo as to fhiver the fails 
at the time each broad fide is fired. 

In all thefe manoeuvres, when the whole ro^gnd of great guns 
are defigned to be fired, care fhould be always taken to leave two 
or more men, as it may require, to charge each gun again when 
fired on one fide, whilft the others move over to fire the guns on 
the oppofite fide ; that neither fide may be left unguarded ; all 
which with every other advantageous manoeuvre that may be^ 
defigned to be put in practice, in aftion, fhould be taught the ^ 
people along with the general exercife of great guns, and fmall drmgwitli 
arms (as, before hinted, that I have done), by throwing a tight LJJut the 
empty beef cafk overboard, making it the objedt of attack, for all puns aa^ 
the guns to be pointed at, when performing the above defcribed or ^^^ *^' 
other intended manoeuvres about it ; firfl, by running a little way 
large from it ; then haul the wind, tack fhip, and fland towards 
it, keeping it about three points on the lee bow till within a half 
cables length, or muflcet fhot of it ; then put the helm a lee, and 
ihoot the fhip up in the wind with the top-fails aback, till the 
' after gun can be pointed to the cafk ; then give the word of com- 
mand to fire, when there is a fair opening to make a general dif- 
charge, both below and aloft on that fide, as reprefented plate the 
8^h, the fhip figure i, beginning the attack on the weather 
quarter of the fhip figure 2, as before defcribed, which the caik 
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may be fuppofcd to reprefent, as well as the (hip figure 4. When 
you have box-hauled your (hip, and run clofc paft the calk to 
make a general difcharge from the 'other fide, as reprefented by 
the fhip figure 3, then bear round away from it, ware, and haul 
the wind on the other tack, till you can tack and fetch up to it 
again to repeat this, or perform any other manoeuvres that may 
give an advantage to attack or defend a (hip laid to, or failing upon 
a wind, as abovementioned. To perform the manoeuvres of at- 
tacking an enemy that makes a running fight large, or before the 
wind, you have only to turn far enough to windward of th« caflc, 
to give room in failing down to it to bring the ihips broadfide to 
point to it each way. But to perform this manoeuvre to the 
greateft advantage, with the leaft lofs of time, and the fhip's way 
through the water, (which may be of great importance on this 
occafion to keep clofe up with the enemy) all the great guns 
(hould be run out clofe to the after part of the ports, that they 
may be pointed as far forward as the fides of the ports will jtdmit, 
and elevated as the heeling of the fhip« when brought to, to fire, 
may require, as abovementioned. And particular orders (hould be 
given for the aftermoft guns on each fide to be fired firft, as foon 
as they can be brought to bear upon the enemy, becaufe, then the 
ihip need not be brought any more to, but (leered in that diredion 
iill the other guns are fired ; then (hift the helm to ware, ta 
bring the other broadfide to bear, &c« 

After the people have been thus difciplined, it is ntceSkry to 
let them fmell powder, as it is termed. And a little ammunition 
fpent.in exercife it is allowed, may be the means to fave a great 
deal expended to little or no purpofe, in adion; therefore I nfed to 
allow a fmall charge of powder for the round of great guns, with 
ftone ballaft for (hot; and the muiketeers two charges with balls 
each ; and give them a fair chance, 1)y thefe mancEuvres to fire 
both broadfides, and fmall arms at the cafk^ if they funk it, all 
hands to have an allowance of grog, as it is called, but if they 
did not fink it^ to have the trouble and mortification to hoift out 
the boat and fetch it on board to ferve another time. By fomc 
fuch methods only, it is poffiblc to make the people expert in their 
duty to fight a (hip to the greateft advantages. But two (hips in 
concert, excrcifing the different manoeuvres, by turns, as migjnt be 
agreed upon, and making a (ham fight with powder only, would 
contribute pioft to anfwer this purpofe^ and to find jput the beft 
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tnm for tbeir fhips for failing, by the people moying fore and. aft * 

with as many fhotas they all can carry with them^ &c» 



Ok a ship Cruising wi hi:r Station.- 

SITUATIONS and circunaftances arc (q variable^ that no cer- 
- tain rules can be laid down for this purpofe: yet I think hints 
may be given that may contribute towards getting fight of, and 
billing in with the enemies trading (hips^. when got into their tra<5t, 
Qin which fiiccefs intirely depends^. 

Cruislno the war before laft in the employ of that great,, but 
unfortunate Yx^to^ Fartunatus fVrigbt^ in the Mediterranean h^^ 
where the wind blows,^ generally either eafterly or wefterly ; that, 
is,^ either up or down the ftraits; it was planned, with either ofpo cruii:* 
Aefe winds that blew, to fteer up or down the common channdslJJf^JJjYn 
the common^ courfe, large or before the wind in the day time the day,, 
without any iail fct> that the enemy's trading, fliips, a ftcrn^tiSJ^fJilig^S 
erouding fail with this feir wind,., might come up in light, or wcniE**^- 
come in fight of thofe (hips a head that might be turning to wind- 
ward ; and at, funiet if nothing appeared to an officer at the mail 
Head, we cominued to run five or fix leagues as far as could then 
ht feen before we laid the fhip to for th^ night, to prevent the 
Ihips a fleroi coming up and pailing out of fight before the morn-* 
ing, or our pafiing thole fhips that might be turning to windward; 
and if nothing appeared to an officer at the mafl head at funrife,. 
we bore, away and fleered as before. And when the wind blew 
acrofs the channels that ihips could fail their courfe either up or 
down, then to keep the fhip in a fair way ; in the day time tO' 
fteer the common, couffe under the. courfes and lower" flay-fails ; ^ 
and, in the night, under topfails with the courfes In the brails, « 
With all things asVeady as poffible for a£Uon, and to take or leave, 
what we m^ht fall in with in the night. 

Many other advantages attend cruifing without^any, or but 
with loW) fails fet.. As^ abovementioned in the day time and fine : 
weather, when other fhips are crowding with all their lofty fails 
fet, they may be feen at twice the diflance that you can ; which 
gives you the opportunity to fee them a long time before they can 
fee you ; and to take their bearing by the compafs^ and obferve 
how they alter i by which it may be perceivable how they arc 
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fteering, and you may confult what is beft to be done, if it is too 

late in the day to givechacc; which ihould always be confidered« 

For three maft (hips, in fine weather, with all their lofty fails fct, 

may be feen from each others maft heads feven leagues diftance ; 

^^78 to which muft make a feven hours chace, at three miles an hour 

s»v« c^afc difference in the (hips failing, which is a great deal with a leading 

feeing a^ wind ; and if the chace happens to be to windward, muft make 

^P- it ftiU longer in proportion of time to come up with her ; and 

when they perceive they are chaced, and ttxink themfelves in 

danger of being taken, diey will naturally ufe all poffible means 

to efcape out of fight, by altering their courfe in the dark, if they 

cannot be got near enough for you to keep fight of them in th& 

night. 

For thefe rcafons, without the time, fituations, circumftances, 
ahd appearance require you immediately to give chace with all your 
fail at the firft fight of a veflel, it often happens, that you majr 
. ftand a much better chance to fpeak with the vcflTcl by endeavour- 
ing to waylay and conceal your defign and (hip from them ; which 
may be done even in the day time, with all the fails furled as 
berorem^ntioned, till within about four leagues diftance, when it 
is computed a (hips hull, in a clear horizon, begins to appear above 
it. When this concealment can be made, and all is ready prepared 
to take or leave, and you can fell in with the expedled enemy in 
the night, or early next morning, if they are feund unprepared (or 
adtion, it muft give you a great advantage over them. But when 
you cannot be concealed fit>m enemies vefifels in fight, that may be 
coming with a fair wind towards you; then it iboiuid be confidered, 
whether, inftead of giving chace with all your fiul fet in fine 
weather^ it may not be better to difguife your (hip, to appear as an 
mofifenfive neutral (hip, by getting your fore and mizen- top-gallant- 
yards down, and the mafts ftruck with only their heads above the 
caps, as mentioned page ^^^ and either ftand upon the wind, with 
the main-top-gaUant-iail (et, if not noticed, till, by tacking, you 
can fetch near the intended chace; or, to fteer near the (ame 
courfe with them, with ftop- waters towed in the vi^ter ; which I 
have feen done with fuccefs to make the (hip (ail fo comparatively 
(low as to induce an enemy to come fafter up with you, than you 
could with them by chafing. 
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IN chafing, all pebble pains ihould be taken to fet and trim the 
fails to the bed advantage; as has been mentioned on that 
fubjed:; and to conlider the properties of your (hip. If £he excels 
moft in failing upon a wind, the chafe fhould then be kept upon 
your weather bow, to prevent her getting to leeward of you ; but 
if you excel moft in failing large, and not upon a wind, the chafe 
(hould be kept upon the lee bow to prevent her getting to wind- 
ward of you 5 regulating your motions according to the motions 
of the chace, that will naturally endeavour to make ufe of the 
fame advantages of beft failing; and if it is a light (hip, or 
lightly loaded, (he will fail better large than upon a wind ; and if 
a deep loaded ihip, better upon a wind than large, &c. all which 
deferve notice* To chace to the beft advantage, and as' foon as it 
can be done, the helms*man (hould fee, and be directed, how to 
keep and fleer fteady by the chace, (independant of the cun) which 
is known to help a (hip's failing to come up with the chace. 

But it often happens in chafing, that night comes on ; which 
makes it very uncertain how long, or whether the chace can be 
feen or not, though many may f^etend to fee her plain, long after 
fhe has been loft fight of by the commander, who (hould not de* 
pend upon other peoples eyes without trying every now and then, 
whether they point to fee the chace, in one and the fame part of 
the horizon, when the (hip is privately ordered to be wared about 
from her courfe a point or two from the compafs each way ; and 
according as they agree or difagree from this rule, either to con- 
tinue or leave off chace, and crowd fail to get a head, and way lay 
the chace, in the way (he feemed to be bound ; which from ex- 
perience I can &Y gives the beft chance of falling in with her again* 



On Towing and Rowing a SHIP in Chace- 

CHASING with little winds and in calm?, may often re- 
quire both to tow and row the fhip with oars. Therefore, 
to do it in the moft advantageous manner, deferves notice. When 
towing a fhip to make her fteer and work, it may require the tow 
rope not only from the bowfprit end, but from the jib-boom end, 
which will give more power, in proportion as it is farther from the 
center of the fliip's turning motion, to pull her about ; but when 
towing to give the fhip moft headway poffible, the tow rope fliould 
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be made faft no higher than k neceffaiy to keqp it clear of tke 
water. 

To row the (hip with oars» the oars (houLi be mtde iuitahle t^ 

the room the (hip affords to row and flow thenu lo ^he Ldver^ 

pool Privateer, bcforcmentioned, we rowed with ekven ear> en 

each fide ; and fcullcd with two, 4-un out right aft, after the 

manner of -the Cbinefe* And in order to add nx>re powcr^ by 

more people pulling all together at ithe oars on each fide, and pre- 

-vent the confufion and hinderance that is occafioncd by ^e jKopIe's 

not pulling all together, we had fwifters for eachJSde, made of 

liingle ropes, with gromits in them, at the iame diftance of the 

row ports from each other; and put on the handles of the oars fa» 

that men could pull between the oars by theib fwifters ; which 

after a little practice, Xbon made all the jieqple puU completely 

^together. 

The two fculUng oars abaft^ were ntiade crooked or curved t 
Jittle, with the flat of their blades bending downwards, and aa 
iron focket nailed to the under part of the oar at the porty when 
the blade was flat in the waters and a (hort bolt, tapered and 
filed like a wood fcrew, with a rouod head, was iixed in the 
^gloart ^idd^^ ^f ^hc ports, for the oars to turn upon ; and ft^ples in the 
deck, right under the handle of the oars, to hook a 4ine with a 
hole in the handle of the oar that is reeved through with a bend 
that bears the flrain^ whilil the men fcull, by itanding on each 
fide of tlie handle of the oar, and only have to pull to, and pufh 
from them, with all their ftrength, whidi makes the blade cant 
and a£t, flanttng downwards into the water, each way, with great 
ipower to give the (hip headway; and may likewife help to fteef 
ithe ihip and bring her about from one tack. to the other, when it 
xannot be done by the rudder, and will fweep a (hip's ftem about 
as occafion may require, when engaging in a calm. The com- 
parative power and eflfedt of fcuUing Mrs, to ibrce a velTel through 
On fcull- *^^ water, is indifputably proved in China i where the people 
ingin appeared to me jk> ways expert in their navigation, escept in thk 
method of fcuUing all their numerous river veffels and paiTage 
boats, great and fmall, without any fail or rudder ; and this they 
do in a more dexterous, eaiy, and expeditious manner^ in mjr 
opinion, than in any other part of the world that I have feen. I 
have obferved, with pleafure, their veffels with 20 tons of goods^ 
and room to accommodate their families, £culled by two men only, 
from the city of Canton (20 miles) to o»r fhips, ftemming and 
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icullliig againft the tide, running above two miles an hour, and 
laying the ihip on board in a fafe and eafy manner. And not onl)^ 
their large river veffels, but their fmall boats are moved very hit 
through the water by this method of fculling. I was one in a 
iine eight oar'd pinnace that was beat with eafe, and laughed at by 
two men in one of their common bumb-boats, in fpite of our 
utmoft endeavours ; this therefore deferves notice, and might in 
my opinion be brought into ufefiil practice among us, on many 
occafions, in boats in narrow rivers and canals, to land numbers 
'of men where there is not room to row with oars ; and in our 
whale boats, &c. for with the very power they fcuU the vejScl a 
head, they fteer her at the fame time ; which muft on this ac- 
count be much better than a rudder, that ftops water, as has been 
obferved on rudders. I cannot forbear here remarking that thefe 
Cbinefe fculling vcflels are built upon good principles to anfwer 
their pufpofe, as all ve^s that are to be moved with oars or 
|>addle$ only, ought to be, having flat rounding bottoms, with 
iianging projoSting bows and fterns, without keel, ftem or ftern- 
poft, to hinder their ready turning ; and drawing fo little water, 
they are ealily made to fkim, in a manner, at a great rate over 
the furface of it, where the water gives way much eafier than it can 
do at a greater depth ; and their method of fculling makes them 
'(as much as pofliible for art) to imitate the nature of PorpoifeSf 
which fcuU with their horizontal tails fwifter than any other fifli ^^^^^' 
we fee at fea, where they frequently feem to fport and mock a fliip fcuiiing 
when failing at the rate of ten mUes an hour, and will fwim, as Su. ^^^^ 
may be obferved, fculling with their horizontal tails, acrofs and 
acrofs the fhips bows, at fuch an angle, that they cannot go lefs 
than thirty miles an hour ; which muft be allowed to make much 
in favour of the Cbinefe method of fcuUiug their veflels, inftead 
of rowing them as we do with oars, which are levers 5 and our 
method of applying their power in rowing, will in my opinion 
never be excelled, by any complicated machinery; which has 
httti often tried, at great expence, without fuccefs. 
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z^S On Coming to ACTION. 

^OW we may fuppofe a (hip to have come up ib far with her 
_ chace, as to preceive them to have the appearance of 
enemies, and preparing for a&ion. Then the appearance of their 
force and motions, (hould be ftridly obferved by the commanding 
officer ; and he nluft proceed accordingly, to make all neceflary 
preparations in good time againft the worft that may happen ; 
guarding againft being furprized unprepared by any fham ap- 
pearance and motions that may be ufcd to deceive, as happened 
when I was In a cruizing ihip in the war 1746, when the ftarboard 
fide of our mizen-top was (hot away by the enemy before our 
commander would permit all hands to be called to clear (hip for 
adtion. 

When come f^ near to the enemy m chace, that they prepare 
and fire their ftem chace guns, (which is a fign of weaknefs and 
fear, and which gives joy to the chafing (hip) though it muil be 
allowed to give them a chance of (hooting away ibme of our 
mails, and helps their (hip forward ; but as fucce& depends en« 
tirely upon getting clofe up, to have them at conunand, therefore,, 
without fome good reaibn, vou (hould not be tempted to fire your 
bow-chace guns, becauie tney will (lop your (hip's headway fo 
much as may occafion the lofs of your expected priae. 

But when the chace is perceived to be a (hip of force, pre- 
paring and clearing fhip for adion without running out their ftero 
chace guns ; then all po(fible pains and expedition (hould be ufcd 
to clear (hip, and make all the nece(rary preparations, that the 
drcumdances of the time and attack may feem to require; to* 
have the yards flung, the top*(ail*(heets ftoppered, and to leave 
nothing to be done but to haul up the courfes to come regularly 
to a^ion. 



On manoeuvres in ACTION. 

On niti. O U P P O S E you are chafing with the wind large, and that 
sing end j^ the enemy hauls up his courfes and brings to, in form of 
u^e att»:k battle, with the main-top-(ail aback, &c. as if he thought it 
moft advantageous to begin the attack by firing his broadfide ta 
rake you fore and aft, as you are running down large, right end 
on towards his broadfide, which in my opinion, is a manosuvre 
that by Britons ought never to be refufed, though it was given as 
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areafonable excufe, for a late unfortunate Admiral's not running 
right down upon the enemy, who laid to waiting for him ; but I 
can fay from reaibn^ as well as experience, that when running 
right down upon the enemy, we have received two broadiides in 
tne time, without receiving any damage of confequence: for it 
(hould be conddered, running in that direction, a (hip is not above 
a quarter part as big an objed: for the enemy to hit, as when 
broad fide to; and the (hape of the bows and built, making that 
the flrongeft part of a (hip, may defledt many fhot that may hit 
her in that (lanting dire£tidn. 

Therefore I think it a point of duty on this occaiion, to run 
right down, and bring to with the top-fails aback, clofe on the 
enemy's weather quarter, and begin the attack by making a general 
difcharge from the lee iide ; then box haul the £hip, and run clofe 
tinder their ilem, and make a general difcharge from the other 
iide, aiming at raking them fore and aft ; and if the power of the 
enemy appears to require it, put the helm hard over, to bring the 
ihip by the wind on the other tack, till you can fetch the enemy's 
weather quarter again (if they continue to lie to) ; then put the 
ihip about, and repeat the attack by the fame manoeuvre, as 
before fully defcribed, (as well as that of attacking a (hip of force 
that makes a running fightj in the exercife of thefe manoeuvres 
beginning at page 228. A fore-ftay-fail, as before mentioned, is^ 
abfolutely neceilary for a fighting ihip to make her manageable on 
thefe occafions, i^en her courfes are brailed up. 

But it muft be allowed, that a ihip is liable to be diiabled in her 
mails, yards, rigging, &c. fo as often to hinder the performing 
the above mentioned manceuvre ; yet all advantages and openings 
are to be taken, and none given to the enemy in fighting ; and I 
know from experience, that our people fight much more to ad- 
vantage, in proportion as they are brought near to the enemy, who 
we will fuppofe continues lying to, to fight, and that your ihip 
may be diiabled from, or think it necefla^ to perform the above- 
mentioned manoeuvre I yet even then, I would recommend to 
begin the attack clofe. upon the enemy's weather quarter, (as the 
ihip figure i is reprefented, attacking the ihip figure 2, plate the 
8 th) and only by backing and filling the fails, as the circum- 
fiances of your own, and the enemies ihip and people may be 
obferved to require. 

In performing this manoeuvre, of backing and filling when the on attack 
enemy lays his ihip to, to fight, as lail mentioned, it ihould be j^^^T 
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and filling ^^^^ ^ Certain rule, on your fliip getting ftcmway by backing the 
the £uu. fails, that the helm ihould be put hard aweather, to make her 
back the farther a-ftcrn, before ihe lofc« her fternway, fo as to gaift 
the more room to get fufficient headway upon your fliip, to be 
more under command of the helm to fleer and ihoot her with 
pleafure, cither on the lee or weather quarter of the enemy, wha 
lying to with their helm a lee, is under no command, but alterna-i- 
tcly comes to and falls oflF from the wind ; which being obferved^ 
you may take the advantage and (hoot your fhip up in the wind 
clofe under and acrofs their flern, raking them fore and aft with, 
what may be called your lee broad fide ; and after that, the fhip^ 
may be backed and boxed off at pleafure, fo fill and (hoot up upon 
the enemy's lee quarter, to difcharge your weather broadfide, and 
back all the fails, efpecially after fail, with the helm a-weathep 
when the fhip gets fternway, to make her back the farther a-ftcra 
of the enemy, where all the guns may be loaded agaiuj, and alL 
things made properly ready with more fafcty to repeat the attack ini 
the fame manner if the enemy continues to lie to i which may be: 
done by the above management ; for in making the ftern board 
with the helm a-weather and the after fails flat aback, yous fhip. 
rather gains ground to windward, whilft the enemy, with the: 
main-top-fail only aback, duves to leeward, and fhoot& a head ;, 
fb that when your fleraway is done, by filling your a&er fails,, 
your fhip may be luffed up to fetch and luff up under the enemy's 
flern again, to a£t as their fituation and behaviour^, compaced with. 
your own, may admit and require. 

This manoeuvre of backing and filling,, which may be cafiljc 
continued in prance as long as the mafts and yards fbnd in a: 
three mafl fhip, gives a great advantage when attacking, or being 
attacked by fioop, fchooner, or any row galley; as veffels, fa 
figged,, cannot back their fails; and then it nn^y be neceffary t(^ 
have both flern and bow chafe run out to prevent their raking oc 
running you on board in thofe unguarded parts. 

But let us now fuppofe that the enemy is found but of cquaL 
force to yourfelves; yet it is flill the duty of all commanders to^ 
endeavour by all prudent means, to avoid being unaecefiaiily expof-^ 
ed to the enemy's fhot; and to obfetve and take all advantages tha6 
offer; beginning ancf continuing the attack by manoeuvres, as long 
as the enemy's management admits of it, as beforementioned; at-> 
tacking them clofe under the flern, and quarters; and not out of 
bravado, to run up along fide to try their flrength, until hy your 
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fupcrior conduA and bravery, and by appearances, you have 
weakened and diftreiTed them to fuch a condition, that it is but 
realbnable (to fave lives and property,) they (hould make a fub- 
miffion when threatened with your being prepared for and deter- 
mined in their total deftrudtion, if they refufe to fubmit. 

But when an enemy on coming near proves much inferior in 
force, and ftands no common chance to refift your power, then Sg thr^' 
intered as well ^ humanity to preferve both men and fliips from ^^^^^y *J- 

« 1 W2VS bc^ 

harm, requires to run up to their quarter, and demand immediate fort the 
fubmiffion ; but take care always to keep them before your beam, ^^^*"** 
which gives an opportunity to obferve their motions and behaviour, boardbc- 
and your own people's at the fame time, and prevents their taking fnl^them" 
notice of any of thofc advantages th^t have been defbribedi^ whereby a from 
(hip of fmall force may hurt, or efcape from, one of much^^^^g. 
greater power. And fuppofe they refufe to fubmit, and. take 
ihelter from your fhot in their clofe quarters, and expedt to be: 
boarded to take the advantage to deftroy your people from thofe 
quarters ? Without fome very urgent motives, I would never 
facriiice men to board them, and fight againft the great advantages 
that clofe quarters afford, but manage fb, as to lay your fhip's 
hroadfide right acrofs their ftern, and there,, if poffible, to grapple 
and fccure them, by making faft to each of their quarters, and raking 
them through the ftern, fore and aft, to drive them from their clo^ 
quarters ; after which your people may be put on board to take 
poffeffion ; and take their chance to oblige them to make a fub- 
miffion,. to prevent farther deftrudlion of the fhip or people, which 
both intereft and humanity demand from the conquerors, as far as. 
is. confiftent with their own fafety. 



On TREATING PRISONERS of WAR. 

AFTER enemies fubmit, and furrender themfelves prifonecs 
of war, then not only all hoftilities, but treacherous defigns 
fliould immediately ceafe on both fides ; and for the health and. 
happinefs of the whole, while they arc obliged to Uve together in 
one {hip, the prifoners fhould be treated with all the lenity and: 
liberty that fafety and good order will admit of; and not to ag- 
gravate and augment their unfortunate fituation, by cruel ufage 
and clofe confinement below, to breed diforder and difcontent, and 
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drive them, out of fatal ncceffity, -Ito dcfpcnite attempts for their 
liberty and to breathe in purer air, • • 

Yet it mull be allowed, when prifoncrs of war have their 
liberty, it requires extraordinary care and caution to guard againft 
giving thetn any opening or advantage, that may induct them to 
attempt rifing to take your (hip from you. In the war 1747, 
cruifing in the Mediterrdnean with the prifoners of three French 
prizes on board, at their ^entire liberty upon deck, apprehending 
no danger from them ; upon an occafion, I imprudently ordered 
all our Tails to be clued up, and all our people upon deck, to go 
up and hand them with all poflible expedition ; one of the French 
captains thought to avail himfelf of the advantage of our people 
being moftly aloft ; I providentially however perceived h^ was 
going to give the alarm for his people to rife and take the (hip, and 
putting my hand in my pocket, took hold of my pocket piftol* 
and ran up clofe to him, and told him coolly that he fhould be the 
lirft that fliould die by the attempt; which flopped his proceeding; 
and I calmly ordered our people to come down as faft as poflible ; 
which they did ; and made me very thankful to Providence for the 
cfcape from this danger ; which I thought afterwards, might have 
been avoided by ordering their feamen to go up aloft, mixed with 
ours, to do the working part of duty as fuch oCcafions may re- 
quire; which cannot bfe thought unreafonable whilft they -are 
^prifoners of war, and are allowed the feme provifion and liberty as 
their conquerors, as far as is confiflent with fafety. 

Therefore to enjoy this mutual advantage, all fuch ungrateful 
and unfair attempts fliould be difcountenanced and abolifliod from 
amongft civilized nations. I farther learned, from this man's at- 
tempt, what little dependence is to be put on ceremonious pro- 
feffions: for this man> when firfl brought on board our mip, 
made many apologies, and begged that he might not be ill-treated 
for the reflflance he made in defending his fliip:; and he was 
anfwered, that he fhould be treated rather better than worfc for 
doing his duty like a brave and honefl man. 
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TH I S is of fuch importance to navigation^ as to 4cfervc 
notice^ whether any, or how far fuch figns or fayings may 
be obfijrved or depended upon from experience, to be of any ufe to 
leamen. 

It muft be allowed that our world, and iyftem of worlds,, and 
the whole cr^tion, as far as wc can obferve, are governed by the 
Almighty Creator, prefent to all parts, which are moved 
by bis general law§, fo as to be fubfcrvient to anfwer all the juft 
purpofes, not only of bis general, but fuperintending, fpecial Pro- 
vidence. Yet we are told, by Revelation, that our ever 
Blessed Saviour, Lord of the World, who fhewed his com- 
mand of the elements o^ winds and waves aini all nature, as far as 
wc know, and faid the wind bloweth where it 'Hfteth, but from 
whence it came, or where it went we knew not^ And accufed 
the Jews who would not defc^rn the figns of the times as foretold 
rcfpedting himfelf, although they attended to the figns of the 
weather by obfervations. ** When the fky wa« red in the evening,. 
" a fign of fair weather j but when red and lowering in the 
'* morning, a fign of foul we^tther; when feeing a cloud rife out 
" of the weft^ there cometh a fhower ^ and fo it is. And when 
** the fouth wind blows, there will be heat, and it cometh to pafs." 
And thefe figns are continued to be obferved here to this day. 
Ajid St. Paid in his voyage to Rome^ in the feafon of the year 
when failing was become dangerous, told what would be the con- 
fequence to the Centurion, who believed the owner and mafter of 
the fhip more than St. Paul; and when the ibuth wind blew 
foftly, thought they had obtained theic purpofe ; but it was at- 
tended not only with great bvdfhips, and lofs of the fhip and 
cargo, but a narrow providential efcape of their lives, as foretold, 
by St. PauL 

For thcic reafons, aU that is known firom experience either from, 
the barometer, figns, or feyings, that may any way contribute to 
point out to feamen the weather and winds likely to happen, 
deferves mentioning at leafl, to make them more familiar to ob- 
fervation, and how they may anfwer. 

In the torrid zone and near the tropicks,. it has often been re- 
marked by the learned, that both winds and weather are moftly 
periodical at diiFcrent feafons of the year; and the barometer varies 
but very little ; but in higher latitudes both north and fouth,. like 
the vdnds and weather it varies greatly all the year round, as men- 
tioned in the firft fix pages. I muft own, during the many years 
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obfcnrations I have made of the baroirtcter, I have often been 
difappointcd in expcfting an cafterly wind from the glafs being 
high ; which I find happens with wefterly as well as all other 
winds, and that a quick rife as well as the quick fall of the quick- 
filver fhews changeable and uncertain weather. And that thefe 
changes of weather and winds no way depend upon the fituation 
or phafcs of the moon, or the fun at the equinoxes, as they arc too 
generally thought to do in this climate. And it has been lately 
remarked in the philofophical remarks of the Royal Society, that 
what are called influenced times^ have no effe<fl to occafion changes 
of wind and weather, and they happen at thofe times no more than 
at others ; therefore I think thofe prejudicial notions ought to be 
exploded, cfpecially thofe that deter (hips from going to fea till 
the equinoxial gales arc over, at which times I can fay from 
memory, and an exaft Journal kept for 28 years, of winds, their 
velocity according to Mr. Smeatons Tables, and weather and every 
thing that could afFedt the tides ; in making obfervatk>ns on them, 
that we have as fine weather at the equinoxes as at other times, 
as by theory, we ought to expedt it, becaufe it is then only that the 
Itjn Aines upon our globe from pole to pole as particularly de- 
fcribed page 123, which (hould naturally tend to equalife the 
temperature of our air, rather to prevent than to raifc ftorms. 

From what has been faid on this fubjeft, it is not to be doubted, 
but that alterations are made in the denfity of the difiercnt parts of 
the atmofphere, that may caufe the elements to move fo as to give 
. the appearances in the iky, from which thefe figns and fayings had 
their rife. *• The evening red, and the morning gray, is the fign 
^^ of a fine day. A clea^; N. W. and a foul S. E. horizon, a 
-" fifherman's night. A rainbow or weather-gall, at "morn, fine 
** weather all gone. But a rainbow towards night, fivir weather in 
*' fight." It is reckoned a bad fign when terreftrial objeds, at a 
diftance, appear extraordinary clear and near i and when the ftars 
appear very numerous and glaring the firft of the night ; and 
when a great white froft appears in the morning. 

Relating to winds. '* When jhe fun fets clear,' an 
" eafterly wind you need not fear. When the fun fets under a 
"** bank, a wefterly wiixi you need not want. When the wind 
*' blows cold, it is likely to hold. An eafl:erly wind right, coxn^ 
'* monly abates at night/' Our frequent long wefterly gales com- 
monly end in varying about to the northward ; but when the wind 
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backs (againfb the fun as it is called) to the fouthward in the 
afternoon, it is a fign of bad weather and the gale continuing. 
•* At cooling on of fqually and blowing weather, when the wind 
" comes before the rain, lower down the topfails and hoift them 
*' again. But when the rain comes before the wind, firft reef, 
" and then hand." 

But to fail from a port or road -ftead, or carrying fail at fea in 
fulpicious weather, it muft be left to the commander to form a 
judgment to adl as appearance, fituation, and circumftances may 
require. Yet I cannot help remarking, I have known many great, 
fatal, and total loflcs by failing with foutherly winds, with driz- 
zling rain ; efpecially in the winter feafon ; which, in this climate 
for fcamen, may be reckoned to begin with OSlober and end in 
March '^ when the wind, from being moderate at S. S. E. afterward 
flies about fuddcnly to the wcflward, and to N. N. W. the op- 
pofite point of the compafs, and blows with fuch violence, as to 
do great damage, and is very deftrudtive to (hipping, when they are 
catched unprepared, with a great deal of fail fet. Befides that 
florm, mentioned pages 5, 6 1 have known many others that have 
been very deftrudtive ; and one in particular, that deferves notice, 
as difcouragcmcnt to that vile cruel practice of preffing feamen for 
government's fervice. In the latter part of the foreign war, 1757, 
in the evening, I faw one of his Majefty's fnows of war with all 
fail fet. crowding away with a large wind at S. S. E. and rainy 
weather, with about 140 prefTed men on board. That night the 
wind flew fuddenly round to the oppofite point N. N. W. and 
blew a ftorm that muft have overfet and funk her, for no remains 
jycre ever found, but her barge, that had floated off the booms. 
So that with a foutherly wind and rain, fliips fliould be upon their 
guard, and not be covetous of the weather fhore, for fear it may 
fuddenly prove a dangerous lee one 00 pur coafts. 



On ships in DISTRESS. 

SUDDEN diftrefs of fliips at fea, has often flruck their 
crews with fuch panicks as to occafion them, in many in- 
ftances, to take the worft, inftead of the beft means or methods 
for their fafcty or relief; their minds being fo difcompofed, at 
fuch times* As phyficians when fick, are reckoned very unfit to 
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prefcribe for themfelves ; therefore every endeavour (hould be ufed 
to* point out every thing that is thought poffible to be of any fcr- 
vice on thefe melancholy occafions, as far as circumftances and 
fituation can be defcribed to happen. For it is but too well 
known that many people, after fuffering great hardships, have loft 
their lives, by two raflily quitting their (hips in their boats, when 
they might have been faved if they had ftaid by their ftiips. 

When a (hip proves weak, and works the oakum out, fo as to 
make dangerous leaks between wind and water, it is common to 
nail (heet lead upon the feams, I can fay from experience', that lead 
breaks by the (hip's working, efpecially when (he hauls under the 
chains, (as it Is called) by the ftrain of the mafts and (hrouds mak- 
ing the (earns open and (hut as the (hip rolls. Leather or canvas, 
nailed on (lack, with oakum under, will anfwer the purpofe much 
- better than lead. 



On Dangerous Leaks Suddenly Breaking out. 

AS foon as the pumps are manned and fet to work, the utmoft 
endeavours (hould be immediately ufed, and all poflible 
means tried, to find out and ftop the leak> before the people 
become jaded by pumping ; which, from experience I can fay,^ 
gives a much fetter chance for fafety than a continual pumping, 
which may prove ineffectual,, without endeavouring to ftop the 
leak. 



On Pothering, ta Stop Dangerous Leaks in Ships bottoms i 

and their Pumps. 

I WAS in a (hip called the Pearl, as mentioned page 24, that 
had but been three voyages to the Eaft Indies, that was armed 
and fitted out at London^ to cruife three months off the Weftern 
Iflands, where in a great ftorm the ftep of our foremaft gave way> 
by its not being bolted through the timbers, but through the 
rooms between them, that the bolts worked great leaks in the 
outfide planks, which great fault of the builder deferves particular 
notice^ and being fo low in the bottom the water ru(hcd in with 
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great violence on both fides of the kelfon, which made it the more 
dangerous for the reafons given page 10, which obliged us to fct 
all our pumps to work with the utmoft exertion, till we got the 
fpritfail unbent and ftitched over with bunches of oakum with 
ropes to the clues for the fore part and earines, for the after part 
applied it to fother the leaks, which ftoped them for a time, till 
we freed the (hip from water, and made fail for Lifbon, and got 
repaired by heaving keel out, which proves the fpritfail well adap- 
ted for forthering fhips bottoms by being made ftrong to bear 
wafhing and may be eafily fparcd for this important purpofe. 



On ships pumps. 

WE had two chain pumps and two wood fucking pumps in 
this fhip ; though the third officer in command, I joined 
a gang at a chain pump on this important occafion, to (hew an 
example to the people, pumped with a fwift motion half an hour 
at a fpell, by the half hour glafs, when thofe at the fucking pumps 
conld not continue ftrlking them above five minutes at a fpell, by 
the pump brakes working hreaft high, which fbon tires the arms 
and greatly fatigues the men working them« Therefore chain 
pumps for fhips where there is fufficient room and men to work 
them, will always have the preference by going round all one way 
makes a perpetual lift and difcharge of water in proportion to the 
fwiftncfs of the motion they are worked with, which in my opi- 
nion excels all the others that I have fttn. 

After all the commendable trials of late that have been made to 
improve iliips pumps, yet the lead and wood fucking pumps are in 
general ufe even in capital merchant's (hips, therefore, I fhall 
endeavour to relate what has occured to me on this important 
fubjed:. 

Instead of working thefe pumps in the common tircfomc 
method with a fingle brake breafl nigh, as abovementioned, I 
would recommend to make a long fquare ciftern of two inch oak 
plank, 26 inches long, 12 broad and 12 deep, with a partition in 
the middle, that the two end fquares may admit two lead pumps 
to go through their bottoms into the well on each fide of the 
kelfon, and their lead fpouts pointing through the fore fide of the 
wood ciflern, or fixed on the top of two wood pumps with an iron 
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ftand exactly in the middle^ with cheeks and holes that a pump 
bolt may go through, what I call a double iron brake as a fulcrum 
or prop that it turns upon, and having a flit on each fide right 
above the bores of the pumps, with holes for the (hanks and bolts 
for the upper boxes, with wood handles at each end, and to be no 
higher than it can be worked with what I call, underhand pump- 
ing, that the men by pulling upwards can pull twice their weight, 
and by prefling dowoward can eafily prefs their whole weight, fo 
that when occafion requires to work two pumps they make a 
ilouble ftroke, that makes two ftrokes for one in the cominon way, 
as may be better perceived on referring to plate the 2d, which 
defcribes a pump I got made of two inch fir boacds, to pump up 
the water, whilft making tunnels for our Wet Docks to wafli the 
mud out of each other. 

This pump was made from obfervations on the principles of 
the prcfllire of our air, as mentioned page 3, how boys lifted 
paving ftones with their fmall round fuckers; to try the experiment, 
I got my fhoe-maker to make me two of them, three inches dr- 
ameter of tanned hide, called butt, that lifted a paving (lone that 
weighed fifty fix pounds, and by ftilyards the fame weight, when 
tried to hearthftoncs, which is equal to the weight of feven gallons 
of water, I made the two fuckers for the vacuum of this pump 
of the fame fort of leather, 1 2 inches fquarc, nailed to a fquare 
frame an inch thick, that exadlly fitted and put down upon battons 
nailed tight, fix inches from the top of the two fquares, which 
made them both air and water tight below. And the main pipe to 
go down into the water or well, was made of ftraight flat boards^ 
open four inches fquare at the bottom, and nine inches by four 
fquare at the top, and the partition board going down in the mid- 
dle when it was fixed faft, with the plain of the bottom, about 18 
inches, left a fquare opening of about four inches into each ciftern, 
on which was fixed a valve on each fide of the partition, that 
opened and fliut as the pump was worked by two fquare valves 
fixed in the middle of each leather fucker, with four fquare thin 
iron plates about an inch broad, with hole^ at each comer for 
four Imall branches of the pump rod to go through, with fcrews 
and nuts below to fallen the leather and upper valve or clapper^ 
which not only made as long a ftroke up and down as common 
fucking pumps, but by the bending of the leather up and down, 
added greatly to the vacuum and niade two flrokes to one common 
pump, and difcharged a great deal of water without any friiftion. 

And 
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And either common lead or wood fucking pumps may he 
worked in this manner to great -advantigc, as before mcntioncti, 
A large fliip that was built here for the Germa?i Eaji India com- 
pany, had four wood fucking pumps worked upon this principle, 
to work one, two, three, or all four by this under hand Itroke. 

I CANNOT help thinking that if what I call double fucking 
pumps were well made of oak plank, as above d^fcribed, they 
would furpafs all other fingle fucking pumps; for if it is confid^rcd 
that {o fmall a conical vacuum is made by a three inch fucker, Wii.t 
may be made by 12 or 15 inch fquare fuckers, lifting and difcharg- 
ing two ftrokes for one. And two of thefe pumps may be made to 
fland very well, with the iron brakes of the upright ftands of 
the cifkcrns, together a midfliips in a flraight line fore and aft, 
abaft the mainmaft, one ciftern difcharging the water forward tl)c 
other aft, the upper valves opening that way. 

The cifterns Handing upon a level, with their upright iron 
flands of equal heigth and length, that long wood handles may 
be put through the eyes of the brakes on each fide, to wori^ 
•both pumps together when occafion requires it. But it requires 
care that the ciflerns are fixed at the top of the pipes, exadtly witli 
that fmall angle to admit the lower end of them to go down on 
each fide of the kelfon, with cleats upon them, to rcll upon the 
kelfon, to keep them at the proper height from the bottom of the 
well. The thicknefs of the plank for thefe pipes I recommend 
the two fide pieces that are to be four inches broad, from top to 
bottom, to be two inches thick, but the two fore and after pieces 
that are to be fix incheS^Woad at the bottom, to fourteen inches at 
top, to be from 2v to three inches thick according to the fize of 
the veflTel, and rounded off a little at the corners that iron hoops 
may drive well upon them, and efpecially one near the top, with 
two boles in the middle that a fmall bolt may pafs through, and the 
tonguee of the ciRerns, four inches broad to go down the middle 
of the pipes about eighteen inches, when the tops of them arc 
cut to two inches, that the bottom of the cifl:erns may be fitted 
tight even with the top of the pipes, and properly bolted with 
fmall metal bolts, nuts, and fcrews, to keep tthem fo ; I would 
gladly contribute fomething handfome to give them a fair trial for 
(hips, for it muft be allowed, thut even great gcniufes cannot fee 
all that is againfl them in new things till experience decides. 

But the performance of the deal pump made and nailed to- 
gether in a curfory cheap manner, by our common dock carpen- 
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ters, as mentioned page 248, and reprefcnted plate the 2d, I was 
induced by the advice of Ibme friends to fend it up to London^ to 
take its chance for the premium that was then offered, by the 
Noble Society y for ^rts^ &c. for the beft pumps for jQiips, which 
I did in a waggon, and went up to fee the trial, at the tune ap- 
pointed, when there appeared only two other on the occafion, one 
of them was a round of water buckets to a chain going on a 
barrel Hke a chain pump, which was objedled to as not fit for 
fhips 'y the other was three common wood fucking pumps fixed 
clofe together in a flraight line, the upper' boxes were worked by 
three iron cranks, that were turned round with a long winch the 
fame as a chain pump, which three pumps were fixed and tried 
againft mine, on board of a fliip in the River, which I muft own 
by the fwiftnefs of the motion of working thefe three pumps 
, united all one way, made them to appear to difcharge more water 
than mine, but^the difference was not afertained, no method was 
made for that purpofc. 

After the trial I waited upon the Society for their decifion, 
which was, that none of the pumps that appeared, defer ved the 
premium. I then fent my pump home by a Liverpool trading 
Aip. 

It they are to be tried on board fmall veffels expofed to a hot 
fun, in warm weather, that may caufe the cifterns to fhrink, it 
may be neceffary to nail pump leather on the out fide of what 
may be called the feams of the cifterns, to keep them air tight, if 
they come to be in common prad:ice, and worked upon the upper 
deck, additional power may be cafily made, of iron bent like a 
fwan's neck, -to be put occafionally with a fmall bolt to the ends 
of the brakes, with an eye at the upper end, above head, at a 
proper diftance, for men to pump with bell ropes, which from 
experience I cm fay eafily increafed the difcharge of water ; this 
and many other advantages, in my opinion, would attend thefe 
pumps, above both the common wood and lead fucking pumps, 
which difcharge moft water in proportion to the tightnels of the 
leathers x)f the upper boxes, and that increafcs the friiftion in pro- 
poj tion to require more power to work them, and when worked 
iiaid for any long time, not only foon wears away the leathers of 
the upper boxes, but the bores of the pumps, lead as well as 
avood to require ryming, which I think cannot be got done at fea. 

But 
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"But if thcfe plank pumps were brought into ufc, they might 
not only be repaired, but made on board fliips at fea, if they have 
the materials, which would be neither expenfive nor cumbcrlbme, 
and not liable to be choaked as the other fucking pumps are, by 
which fhips have been loft. 



On Seamen Quitting their SHIPS too foon, to fave themfelves 

in their Boats. 

SOME late accidents happened on our neighbouring coaft, 
when it was thought the crews of fome vefTels had left them, 
and took to their boats to fave themfelves too foon, when it was 
tliought, and in a manner proved, that they had time enough to 
run for a port or on fhore, where themfelves and vefTel might 
have been faved, or property from them, for one of them was a 
brig leaden with coals from Liverpool^ who boarded a veflel in 
their boat that was bound to Liverpool, faying their veflel had. 
ftruck upon a rock or a wreck, that obliged them to quit her. 

The mafter of the veflel bound here took them on board very 
reludtantly, faying, he thought they were Liverpool pilots, or he 
would not have flayed for them, when thcfe wrecked people got 
to Liverpool^ they complained in a newfpaper, that they had been ill 
treated and put to (hamefuU fliort allowance in their paflage here.. 
This was contradicted, and a report made, another veflel that had 
feen this veflTel driving a float fixteen hours after fhe'had been, 
quitted. 

This occafioned a juft remark in one of our nfwfpapers, . that, 
as the water increafes in the infide of the veffel above the leak, the 
leak decreafes. And another advantage may be added to it, that 
the pumps xvork eafier and difcharge more water in proportion as . 
they have lefs height to lift it. 

These rcafons prove the neceflity on all fuch important- oc- 
cafions, to try not .only the utmofl: power of the pumps and aH 
other poflTible means, before they quit their fliips and take to their, 
boats for fafety, which often proves fatal; and. when the pumps are 
got fairly fet to work, it is wrong to depend upon a continual 
pumping without endeavouring to fl:op the leak, therefore, all the 
other part of the crew that can be (pared from pumping, fhould 
exert their utmoft poflible. endeavours to flop the leak, and if it 
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• cannot be done within board, and too low under watef to do it 
without board, then to try to fothcr it with fome ftrong ftayfail 
lucb as the main, fore, or fore-top^maft-ftay-lail, or Iprit-Ciil 
ilitthcd with oakum, as mentioned page 247, and if. there is not 
li3are oakum, it may be foon made from rope. 

Where fo many valuable lives an4 property are at flake, this 
becomes a fcrious lubjedl to give advice upon ; yet I think what- 
ever vulgar errors tend to raife groundlcfs tears on fuch important 
occadons, as much as poffible ought to be exploded and aboUftied, 
and I take that prejudiced notion to be one ; that when a (hip 
finks, fhe makes fo great a vortex or whirlpool above her, as to 
fwallow up any veflel that is near her ; which from- the nature of 
things in this cafe, I think cannot be true for the follov/ing reafons. 

It is well known, that all fhip's upper works are lighter and 
more buyant than their bottom parts, which are more water 
foaked and heavier, and the center of gravity of (hips, and all that 
they contain preffes upon the bottom near the midftiips or maia 
frame, which muft naturally fink firft, as it is the known pro- 
perty of bodies prefixed through fluids, lighter than themfclves ta 
go with the center of gravity firft, as mentioned page 66, the. 
bottom being of a convex form, the lower part of the deck or 
decks being of concave form that makes a greater refiftance, which 
makes ihips fink gradually upright nearly as they fvvim, without 
making any vortex or whirlpool, that the boat or boats, may ho 
floated off the deck without danger. We had a late inftance fince 
I wrote the above, mentioned in our newfpapers, of a vefl^el that 
was funk fuddenly by another veflel, wheu the pilot, whom I ex- 
amined on the occafion, cut the boats gripes when ftie floated ofE 
the deck, and tlie crew got into herand faved themfelves, which 
confirms my opinion to be right. 

This lofs happened from two fl^ips ftanding upon a wind on- 
different tacks, when both expe<5ting to weather the other, they 
called to each other to bear away, ' which they both happened ta 
do at the fame time, by which they run with the greater force on 
board each other, that the one, whofe cr.ew faved themfclves ia 
their boat, immediately funk. 
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On Ships running on board each other, when failing upon a wind 

on different tacks. 

SU C H great deftr.uclion foj)ften made on fuch valuable lives 
and property, by iuch daring obftinacy on thefe defpcrate 
occaiions, certainly deferves an attempt at leaft to prevent 
as much as pollibie, the fatal lofles that attend fo many of our 
own fl ips. 

Surp^oE a Rule or Law could be made by the Admiralty, that 
in all doubtful cafes, on thefe dangerous occafions, that when fliips 
on the larboard tack cannot be fure of weathering the fliips on the 
flarboard tack, to be obliged to bear away under their ilerns or put 
about in good time to prevent running on board them, or be made, 
liable to- all damages. 



On a ship overset, or laid on her Side, at Sea. 

TO recover and get a fliip upright from this difmal and dan- 
gerous iituation with the leaft damage poflible, is cer- 
tainly a tafic that deferves the utmoft attention. 

The mofc common method is, to cut away the fhip's marts, . 
efpecially the main and mizen mafts, in order to make her ware 
and bring the wind on the other fide. But reafon, as well as ex- 
perience, has often proved, that this defperate, and expenfive 
method, has not anfwered the purpofe. For the fhip's hull in that 
pofition, greatly becalms the mafts, efpecially the lower mafts 
and fails, and prevents the rudder from having fuch efFedt upon 
the water as to make the ftiip ware. In further confirmation of 
this, I w-as told by a commander that put this defperate remedy 
in pradlice, that it would not have anfwered the defign, if it had 
not happened, from an accident, that fome of the lower ftanding 
rigging on the lee fide being omitted to be cut, brought the mafts 
up, and made fuch ftop waters on the lee quarter, as, only, caufed. 
the ftiip to ware. 

I HAVE heard of another accident, that recovered a light coal 
fhip that had canted her ballaft at fea, and overfet fo low on her 
fide, that the bower anchor happened by chance to go from the 
lee bow, and the cable running out, ^it took hold in the ground, 
fo as tp bring the wind a head, which took the fails aback, and 
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caft the fhip on the other tack, when they foon got her trimmod 
upright again. I was in a light coal fhip that hove out all her 
ballaft at fea with a fcant wind to fail into Tinmoutb haven, where 
the pilots as well as feamen are the moft dexterous in the world. 
In narrow channels thefc men, for the good reafon of making their 
fhips fure in flays always work them with their^ mainfail, and all 
the fail that they can carry fet. When we came to haul pur fhip 
by the wind, fhe laid down on her fide, fo as to bring her keel 
and rudder out of the water, to windward. Our pilot had the 
prefenee of mind to let go the lee anchor, which brought the fhip 
round to, with the wind on the other bow that took the fails 
aback, as they were (harp braced up ; this immediately brought 
the (hip upright again ; fo that we hauled up the courfes, hove up 
the anchor, and drove to windward into the harbour with the 
tide j backing and filling under our topfails, without any damage. 



On Recovering a SHIP upright, without cutting away the Mafts. 

TH E above inflances evidently point out what at leaft fhoul^' 
be tried on thefe dreadful occafions* If ground is to be 
reached, by any means, the lee anchor, or anchors, fhould be 
immediately let go, if it is poflible to bring the wind upon that 
bow that is laid down -, then the wind may adt upon the marts and 
fails that may be fet fo as to bring the fliip upright again, as above- 
mentioned ; which may be called club-hauling a fhip, to get her 
from one tack to the other, as mentioned page 87- But in deep 
water, where anchors can be of no fervice, I would recommend,, 
that if a tow-line, hawfer, or cable end,' can be readily come at; 
and if the driver boom, hen coops, or any other bulky things ran 
be flung by the middle with ropes, and made faft to it, or even 
the driver or any other fail with the clues flopped fo as to make a 
drag fail, and veered away with a long fcope over the lee quarter^ 
to make fuch great flop-waters as to make the fliip ware, and 
bring the wind on that quarter that is down, that the fhip may be 
brought to on the other tack, and the fails trimmed, fo as to get 
her upright again without cutting away the mafts ; which nothing 
can juftify but the utmofl neceflity, to fave a fliip from foundering, 
becaufe of the great diftrefs it brings the fhip under, for want of 
her mafls i efpecially her lower mafls ; when they may have a 
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long run to their defigned port, or to a place where they can get 
this great damage repaired. And many late inftances have oc- 
curred where the mafts have ftove the veflels fides before they 
could be got Clear of. 



To make a SHIP ware and ftecr that has loft her Foremaft. 

TO do this, muft be of the utmoft confcquence to a (hip 
meeting with this misfortune in a dangerous fituation. 
Therefore I venture to give my opinion, that this may be done by 
the laft mentioned method, that is, by veering a hawfer or cable 
end over the lee quarter, but without any ftop-waters, only the 
nun buoys, david, or any fpare fpars, mafts, or yards, laftied along 
it, to buoy it from taking the ground in cafe of coming into Ihoal 
water, with little wind. This will a6t with great power, with the 
helm, to make the fliip ware and fteer at pleafure. And a fpare 
yard or boom, may be rigged out abaft the mizen ftirouds to guy 
the tow, more or lefs on either quarter, according as the ftiip may 
have occafion to fail, and that makes her gripe more or lefs on thi:: 
helm., fo as to require it. It may be eafily ftiifted from fide to 
fide, to anfwer failing upon both tacks, to be guyed the more to 
leeward in proportion to the fliip's griping 5 and when failing be- 
fore the wind to fecure it over the middle of the ftern, will pre^ 
vent the fliip broaching to againft the helm both ways. And this 
would anfwer the purpofe to make a deep loaded bad fteering fliip 
fteer better, and prevent her broaching to either way, in fpitc of 
the beft hclmfmen, on which account they are fometimes obliged 
to lie to with a fair wind, as I was told by the commander of a 
fhip (who was an expert feaman and a good commanding officer) 
he was often obliged to do. 



On Steering a SHIP that has lost her Rudder. 

IW O U L D propofe on this occafion, a hawfer or cable end, q„ ^^^^ 
with the nun buoys,, fpare fpars, mafts, or yards, laflied along ing a (hip 
It, to buoy it up, in cafe of coming into ftioal water; and a boom bic's 'cnd^ 
rigged out on each fide, clofe aft athwart the ftern, with the block 
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on each, at equal diftances, as far as they can be fupported from 
the ftern -, and a block on the rail or gunnel, exad:ly oppofite the 
middle of the barrel, of the wheel, where the (leering rope, marked 
.with a rope yarn in the middle, is to be taken with three or five 
turns round the wheel wlien the midihip fpoke, and the mark on 
the rope, arc right up ; then the two ends to be paflcd acrofs from 
the under part of the wheel, and reeved through the blocks on 
each fide, and made faft to the hawfer, or cable that is towed a 
fi:crn exadlly a midfliips, and as tight as it can well be to go clear 
of the flern ; and then veer and heave freely from fide to fide, as 
the fi:eering of the fliip, with the trimming of tlje fails on this 
occafion, may require. 

The wheel rope leading under the barrel of the wheel on this 
occafion, gives a great advantage ; bccaufe the wheel is to be hove 
round the fame way as when the rudder was in its place -, £0 that 
the Ihip may be cunned ftarboard, and port, luiF and no near, 
hard a weather, or hard a lee, as occafion may require ; for turn- 
ing the wheel to put the helm a port, heaves the towing machine 
up to the block on the ftarboard quarter, which ftops water on 
that fide, and brings the fiiip's head that way, and ads with the 
fame power when hove over to the other fide, &c. which is the 
readied and beft makejlolft that I know for this purpofe, vrhen no 
other help can be had. And (hould this misfortune happen to a 
irpafblp veflel that has not a fleering wheel, it requires no great labour or 
>Mih two ingenuity to make fuch a makejhift ivhccl of a boat s windlafs, or 
'^^^^* winch, or other materials that may be found on board ; and to fix 
it abaft the binaclc, as the beft place to anfwer the purpofe. 

But vvhcn it happens that help and afliftance can be had from 
other vcfiels en this occafion, I think it neceflary to remark here, 
that I have known fliips that have loft their rudders on the fand 
banks at Li'vcrpooly that have been ftcered through narrow dan- 
gerous channels, by two pilot floops -, one with all her fails fct, 
leading and towing in a fair way, with a rope a head of the ftiip, 
which had but little fail let, and that trimmed, as occafion re- 
quired ; whiift the ether pilot floop, with a rope from each 
quarter; w^as towed a ftern of the fliip without any, or but oc- 
Ccifional, fail ready to fet to ftccr, and (heer her witli the helm on 
ea^h quart.r of the i^:ip, tis the occafion required, to confine her 
to follov/ the leading lloop in a fair way, till towed into fafety. 
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Captain Peckenham's Make Shift Rudder as here dc- 
Icribed, fuperfedcs all other contrivances when it can be made 
froixi the materials on board. 

IN reading the feventh volume of the tranfadtions of that moil 
noble inftitution, the Society of Arts ; manufactures and com- 
merce. I was highly delighted to fee made publick in a genteel ge- 
nerous and mafterly manner, with the plate of Captain Peckenbam 
in our royal navy, ingenious contrivance of m?iking a fubftitute for 
a {hip's rudder, from his (hip's ftores, and gave it a fair trial. And 
the value of this important difcovery is further, and I think 
fufficiently confirmed by the report of Captain Cornwallis and his 
officers, who made one on board the Crown 64 gun {hip, when 
ihey lo{l their rudder by the above defcription, that anfwered fo 
well, they thought it fuificient to {leer a {hip to any part of the 
world* And the monthly Review, which I have taken in many 
years, for December 1789, page 533, thought the difcovery of 
this importance to feafaring men, {hould certainly be publi{hed by 
itfelf, in a low priced pamphlet, with a plate, and a full defcription, 
that it might fall in the way of all Commanders of {hips, &c. 

These reafons, and the very great di{lre{led {late men mu{l be 
in, in a {hip on that dangerous element without a rudder, induced 
me to get Mr. Jofeph Elliott^ who drafted the {hip Hall, built 
for the Jamaica trade, as mentioned page 38, to go on board her 
with her commander and others that was pleafed with the deiign, 
to cDcamine what ilores could be found on board to anfwer the pur- 
pofe of making a makc--{hift rudder, in cafe of a misfortune, it {hould 
"be wartted. Fir{l, we found a fparc main-top-ma{l for what may 
be called the main piece ; Second, next to it two pieces from a 
long pole called the derreck, by which they hoift: goods in and 
out, and the fpritfail yard, which mi^ht be eafily fpared on fuch 
an important occafion cut in two, and tliefe feyed and fa{lened to 
the main piece, and each other with peggs or fmall fir treenails, 
with a board at top, and one on each fide fayed to the top-ma{l, 
and clofe to thefe boards a woolden round all, another board cut 
fo as to give room for the rudder to traveife freely round the round 
|)art of the cap, with two wooldens above and below it round all, 
and a board nailed on each fide at the lower part of the rudder, 
with a woolden above it, as may be obfcrved by the plate 
drawn from a proportional nwdel, made it as big as the Hall's 
-rudder. 
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But it is not ufual for thefc {hips to carry a fpare main cap as 
they do in our navy, though they come very dear when wanted to 
be made abroad, therefore I think it worth while. to carry one, if 
• that fhould be the cafe, it fhould be without bolts acrofs the after 
part, and fairly marked to fit the proper place of thefternpoft and run 
of the fliip, that the after part of the cap may be cut fo as ta 
anfwer this important purpofe, if occafion fhould require it, to 
make what I call the lower rudder band, as one of the anchor- 
ftocks, is to make the upper one, and inftead of ufeing the bolts of 
the cap, to confine it to its place as in the original. I would re- 
commend to leave room clear of iron, that a groove may be cut to 
fait the fize of the rope defigned to go round the cap, with a 
woolden round that rope, on the folid part of the cap to 
lirengthen it, and keeps the rope in its place, that are to be boufed 
tiglit through the haufe-holes to keep it in its place, as may be 
leen by the plate. And how the ropes lead along the body of a 
well formed freight (hip, to confine this lower band firm to its 
. place. The upper band, which is to be made from the grcateft 
anchor flock, in this fhip it was nbt found thick enough, but 
required fome two inch board in the infide, to make what I call 
a round collar juft fit for the round part of the top-maft made to 
. traverfc in below the ruddier head, all which fhould be made as 
perfeft and ready as pofTible, that the anchor-flock may be trenaled 
together and fixed fecure on the deck, where it is to be faflened 
a croft, and if the anchor-flock hoops fhould be too fmall for the 
rudder head, it may be woolded above and below the tiller hole 
to firengthen it. 

Having proceeded thus far in this model of mine, as well as 
in the original, as may be feen in the excellent book mentioned, 
that this make-fhift rudder is fixed fo far from the ftern-pofl, that 
makes it liable to be hurt and damaged by ropes getting into the 
heel, as it is called, that may haul the lower part away, to pre- 
vent which, and to give greater fecurity to the rudder, I recom- 
mended to add what I call a fole, fixed to the bottom of it, fup- 
pofe about two inches thick, with a fmall fquare end, to be made 
at the lower end of the top-mafl, and the other three pieces that 
make the rudder be tenentcd through i.t» and the fore end round 
to a fweep of a circle from the center of the lower end of the top- 
mafV^ which is the center of motion of this rudder, and juft fo 
broad as to touchthe ftern-pofl (lightly, as the rudder traverfes to 
three points of the compafs each way. And another rope like that 

round 
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round the cap, round the bottom of the rudder with a clove hitch, 
juft above the folc. leading along the (hip's bottom, tight through 
the hawfeholes, with the lower part of the fole, at leaft fix inches 
above the lower part of the keel clofe to the ftern-poft, by which 
it may be fecured from damage, and traverfe fufficiently each way 
to fleer the fhip. . 

This hint of having a rope with a clove hitch put to the bottom 
of the rudder, in cafe of the lower rudder bands giving way, was 
recommended to my notice many years ago, by an old ingenious 
fhip niafter. And I faw an inflance of one of our "Jamaica fhips 
homeward bound in ^ the Gulf of Florida^ that had all the brafs 
pointed bands of her rudder broke,* but having an iron one above 
water held. And by unhanging the rudder and putting a rope 
with a clove hitch at the bottom of it, and boufed tight to the 
lower part of the fore main chain plates on ^ach fide, which 
anfwered to fteer her home very well, and even through a very 
Harrow pafTage which is called our dock guts at Liverpool. 

I HOPE thefe lafl remarks will be allowed to fhew the advan- 
tage of a fole and a rope to the bottom of a makefhift rudder, 
wkich I hope to be excufed recommending to the confideration of 
the gentlemen of our incomparable navy, who have it mofl in their 
power to get a feir trial made of them, and in my opinion it moft . 
concerns them, as being not only liable to accidents by flioals, 6cc. 
as was the cafe of Captain Cornwallis^ but alfo in a6tion in fingle 
combat between two fhips from an enemy, which ufed to be my 
aim' and orders, as I have endeavoured to defcribe page 229, and 
reprefented plate 8th, by manoeuvering to endeavour to run clofe 
under the flern to rake the fhip, and by firing at the rudder to dif- 
able their fle^rage, when that can be done, it gives the greatefl ad- 
vantage over an enemy, either to take, or leave a fhipof fuperior force. 

To make further trial of this rudder, I got Mr. Elliot to draft 
and draw a fhip on the principles as defcribed page 43, fhews 
it plainly, by the curve of the bottom and keel of thefe fhips at the 
fore foot, and heel, being fo much above the level, that they muft 
naturally fit upon the ground, and when afloat, fwim moflly where 
the water preffcs mofl upwards under the midfhip or main frame, that 
may be called the crown of the elliptical arch of their bottom that 

* I think they may be very properly called by the modeft name of pointed rudder bands, 
when made of either brafs or iron, to endeavour to aboiiih that oioft vulgar obfcenc name 
pintles, which we fo fliamefuUy give them. 

K k 2 pro- 
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produces fo many good properties as has been often mentioned. I 
got a model of a (hip made with a make-fhift rudder fixed to it, 
with the ropes leading along the body of the ftiip to the haufeholes,. 
and the helm 33 degrees to, or hard aport, as rcprefented in the 
plate, which I hope will contribute to form ideas or notions how 
make-fliift rudders may be bcftgot made in diftrefs and on impor- 
tant occafions. 

But merchant's fhips not carrying caft iron pig ballaft, as they 
do in our navy, to put to the bottom of this rudder as reprefented 
in the original, it requires confidcration how to do without it. 
I form a notion if the iron ballaft was only ufcd to fink the rudder 
low enough to get it hung, and prevent its rifing afier it is hung. 

The greateft difficulty attending this, appears to- me, to get the 
rudder properly funk low enough for this purpofc, therefore in my 
opinion, fome methods ought to be pointed out, though they may 
not prove equal to what may be fugefted to men of common re- 
fources, under fuch great neceffity, which is -allowed to be the 
mother of the beft inventions. Yet I venture to propofe any 
fmall anchor flung by a rope, with a clove hitch to its crown, long 
enough to go up each fide tight from the bottom to the top of 
the broad part of the rudder, clofe to the after part of the main 
piece, and made tight fafl: to confine the anchor clofe to the fole, 
till the rudder head is got entered into its place, then the anchor 
may be let go from it, and take it on board ; or it may be done in 
the fame way by a graplin, with a rope made faft with a clove, 
hitch to its ring;, and bags of Ballaft or any heavy ftores made faft 
to it. And when the rudder head is got to its proper place, the 
ropes round the cap and the bottom of the rudder may be boufed 
tight through the haufe-holes to the pall bitts, &c. till the anchor- 
flock, formed like a collar, is properly fixed to go round what I 
call the neck of the rudder, and fecured athwart in its place that 
makes the upper band for it. 

To prevent this rudder from rifing, there is not only the 
fhoulders as they may be called under the anchor flock and cap, 
but a hole may he bored through the flem-poft an inch or two 
below the upper broad part of the rudder, with a rope flrap 
through it, to go round the main piece, juft flack enough to let 
it travcrfe as may be feen by plate of the rudder. 

I MUST own it hurts my feelings,, to hear people "make diffi- 
culties to get ufeful improvements done, when they mufl allow 
that what one or more men has done, others may do, if they take 
the fame pains with equal refources. O P 
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On the Danger of a Lee Shore in a Gale of Wind when the 

Waves run high. 

OF all the dangers at fea, this is generally allowed to be the 
greateft ; and moft people pity feamen when in a gale of 
wind, but none fo much as thofe who know from experience the 
hardihips they go through in cold weather^ long dark winter 
nights, dangerpus fituations, and near a lee fhore, efpecially if it 
is a rocky one ; when the waves run high it is moft to be dreaded, 
and the utmoft endeavours fliould be ufed. to keep from it, becaufe 
it gives little or no chance of faving either the (hip or the lives of 
even the beft of fwimmers*. 

I KNEW a melancholy inftance of this- Two Algerine fliipsThcbctv 
of war were drove on fhore with a S, W. gale of wind on the S. me«aand 
W. coaft of the ifland of Minorca y and both fhips wore im- initutUe 
mediately beat to pieces, and the people, about 800 in number, fav^Jtiicm^- 
though the beft of fwimmers, were all drowned, or rather killed ^^'^^'^®- 
by the waves daftiing them againft: the rocks, except one man, 
who,, upon a piece of wreck, happened to be thrown fo high upon 
the fhore as to get out of the back fweep of the waves, which 
waves killed the others, as might be obferved by the bruifed 
wounds on their bodies \ though this rocky fliore was not fo fteep, 
hut I could walk up and dowji it upon, my feet without ufing my 
hands to fupport myfelf. 

To avoid fuch fatal confequences as thefc, which often attend . 
fhips going upon a lee (hore, every poffible effort of mind and body, 
fhould be exerted and tried to preferve and keep the fhips pfFfrom 
the fhore, as bsing the only chance to fave the lives of the crews,, 
and the property that is under their charge ; by which condudt, 
only, it is that the hardy and brave officers and feamen. can be. 
diflinguifhed from the foft, cowardly lubbers, who give themfelves 
and the fhip up in a cowardly manner to go on fhore, rather than, 
undergo the hardfliip of being obliged to contend with the weather,, 
wind, and waves,, which it is certainly their duty to do. as long as 
there is the leafl appearance of a chance by any means to avoid 
the dreadful danger; and by which only it is, that they can 
reafonably expert Providence to favour them ; for it is an alio wed 
maxim in common life, tliat it is to little purpbfe to endeavour 
to help thofe who will not endeavour to help themfelves, and we 
too often meet with daflardly lazy flculkers at fea, who, when 
obliged to be expofed to the weather, for want of refolution to 
roufc and exert themfelves, become fo feeble and helplqfs, that 

they 
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they are perifliing, and die with cold, when the brave man at the 
fame time may be fweating with ftruggling manfully in the dif- 
charge of his duty ; as in the late malancholy lofs of the Halfwell 
Indiaman, in the King's channel. Therefore our marine laws 
which is much wanted, (hould allow the officers to force their 
crew by all poffible means to their duty when great danger appears, 
without being afraid of the law, which fhould only make the de- 
faulters fufFer according to the damage, or lofs of lives or property, 
their difobedience to command may occafion. 



To try 

tockar On A SHIP BEING NEAR A DANGEROUS LeE ShoR£« 

by carry- / | ^O keep a (hip off from a dangerous lee fhore; carrying fuch 
and to ' X ^^^^ ^^ ^^^^ S}^^ ^^f good way through the water upon a 
box-haul wind, as long as (he will carry it, is certainly the beft method to 
Slip refiH try what can be done ; alfo reducing all tophamper, that holds 
ies ftay». wind, as much as poffible ; for if the ffiore proves fo deep, or 
the bottom fo rocky, as not to afford fafe anchorage, then fafety 
may depend entirely on carrying fail. And fuppofe the fhip is 
f<?und embay'd, fo that fhe will not clear the fhore on one tack, 
and that the waves run fo high that the £hip will not llay, yet fhs 
may be box- hauled, and wared, to lofe very little ground, as men- 
tioned page 79, on box-hauling j and in the inflance of turning to 
windward out of Mount's Bay, mentioned page 161, with the . 
method we ufed in box-hauling reqrefented in fig. 1,2, plate the 
7th. Therefore defpair fhould not take place, but an example of 
fpirit and refolution fhewn by the officers, after having confultcd 
together, and the people plainly told what is refolved upon, and 
that there is no other chance left to fave the fhip and their lives, 
but to carry all the fail poffible, to work the fliip in the mofl pcr- 
fedl manner; and when fhe refufes flays, to box-haul her, as 
before fully defcribed. 

Suppose in this fituation it is found, that the fhip will not clear 
the fhore on either tack, and after the utmofl endeavours flie is 
perceived to lofe ground ; but as there is no anchorage, there is no 
other means but to continue turning to the lafl, as the wind may 
abate, or it may vary or change in your favour, which was the cafe 
with an intimate friend of mine, who kept turning, though he ftU 
to leeward inflead of gaining to windward, till they thought it 

would be the lafl tack they could poffibly make before they tnuA 
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be on fhorc, when providentially the wind changed, and came 
right off the fhorc all at once, which faved both the fliip and J^^^y^ 
their lives from immediate deftrudlion. toridcout 

But when it happens, that there is clear anchoring ground at aai^e^J*c" 
good diftance from the fhore, and failing proves ineiFettual to keep 
clear of it, then the chief dependance niuft be upon the ground 
tackle applied to the beft advantage ; and it is in common reckoned 
a great difgrace to let a fliip go on fhore with any ground tackle 
left on board that might have been ufefully applied. 

-Suppose then the (hip to be properly prepared, and to have 
let go a catch anchor, and towline bent like a buoy rope to the 
crown of the ftream anchor, and the inner end of the ftream 
HORt cable bent to the crown of the fheet or beft bower anchor with as 

^rymil ^"g fcope of cable as poffibly can be contrived, to make the (hip 

iterupo: ''^dc fafe and eify, as is^ particularly mentioned and recommended 

metho! ^ P^S^ 94^ Where it is known, or found, by founding with the 

that kl ^^^^ armed with tallow, that the ground is foul, then no more 

(ka * cable (hould be veered out than neceflity requires to bring the (hip 

hen Wr **P> ^^ ^^^^ ^^^^ ^^ fliort a fcope as poflible, becaufe the cable is 

liable ta be chafed or cut in two by the rocks; if that happens, 
there is then the more room a ftern, and a better chance, for a 
fecond or third anchor ; trying, to the laft moment, all poffibleij^^y^^hc 
\: means to keep the (hip from the (hore. mafts if 

^y. Where the water is fo deep that the anchoring ground lies butreq^cl 

a little more than a cable's length from the fhore, then all the 
anchors fhould be let go, as fully defcribed to anfwer this purpofe, 
page 98. And when the neceflity of the fituation requires it, no 
hefitation fhould be made, immediately to cut away all the mafts, 
except the fore-maft and the bowfprit; (the fore-top-maft-ftay-fail 
being made to hoift to the fore-maft head,) which will not only 
make the fhip ride with Icfs ftrain upon the anchors and cables, 
but, if they give way, (he will be the better prepared, when 
neceflity requires it to be done, as the laft refuge, to run and lay 
the (hip on fhore to the beft advantage, in order to fave all the 
lives and property that is pofTible to be faved, rather then let the 
fhip founder, or ftrike the ground at an anchor, by the tide falling, . 
&c. which affords no chance of faving either lives or property. 
Therefore all poflible endeavours fhould be ufed, and- attempts 
made to try every thing that can be faid or done, that, may prove 
ferviceable on this melancholy occafion. 

THIS 
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^HIS often has been and may be the fate of many fhips in 

fpite of the utmoil powers of men ; and when a (hip's 

fituation is fuch, that to all appearance it cannot be avoided, then 
the utmoft endeavours fhould be ufed, and no poflible means left 
untried, that may any way contribute to be fervicable on this laft 
and moft important occafion, to fave all the lives and property 
that is poflible ; whether fucccfsful or not, it deferves the higheft 
encomiums, as being the greateft proof of true courage and good 
condudl. 

But fhips fituations, circumftanccs, times, and places,, are fo 
different and various, that to give advice on this dreadful occaiion 
is difficult : yet, at all hazard, every thing likely (hould be faid 
and done. For it is well known, from reafon as well as experience, 
that to let a fhip drive at random broadfide to, where the tide 
is flowing upon a moderate rifing fhore, with her main-maft ftand- 
ing, when (he comes to ftrike hard upon the ground, by the waves 
running; iiigh, (he will foon ov^rfct on her broadfide, and caufe the 
hatches to blow off; then the waves will break in at the hatch- 
ways and compreli the confined air within her, fo as to add the 
power of blowing to that of beating the Ihip to pieces, which 
muft afford little or no chance to fave lives, or property which 
is liable to be deftroyed or fpoiled by the waves, and therefore 
likely to occafion a fatal and total lofs. 

These reafons, I hope, will be thought fuflicient to prove the 
neceffity of endeavouring to point out better management ; for it 
ihould be confidered, that a (hip going on (hore at thcfe times in 
a tide's way, upon a flood, will continue beating as long as the 
tide flows, and until it falls; and if (he lies broadfide to the 
waves, they will have about three times more power on her than 
when laid end on to them; and the mainmaft, (landing in the main 
body of the (hip, occafions her to overfet at fuch times : and it is 
well known, that a (hip will bear but little beating upon her broad- 
fide in proportion to what (he will bear upon her bottom. 

Therefore the beft condud:, on this occafion, is to ufe all 

manage- poflible hicans to keep the (hip from going on fuch a (hore as this 

mcnt on till after high water ; and the main and mizen-maft being firft cut 

Tiln^'^* away, then to run right before the wind and waves, with all the 

lidc^wa * ^^^^ ^^y ^^^^^^^ ^hat po(fibly can be fet, end on upon the (hore> 

to make the fiiip free herfelf the more, and to run the higher and 

fafter upon the ground, £0 that by the advantage of the tide fall-. 

ing, ^(lle may foon he fet fo fad as to be out of the power of the 

waves 
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waves to hurt her much. By this management, in my opinion, 
not only all the lives, but the Ihip and cargo may be often faved, 
vtrhich would be all loft by letting her go at random with a flow- 
ing tide. 

Notwithstanding a (hip may be thus fuccefsfully run and 
fet faft upon a fhore, with little damage to her hull, and no 
danger to be apprehended till towards high water the next tide, if 
the ftorm continues fo long ; yet people too often let their fears 
overcome their reafon, and being in too great a hurry to quit the 
ihip, and attempting to get on fliore through the waves, may 
often lofe their lives and the boats they go in ; when if they to wait 
would confider and ftay with patience till the tide falls low enough, ||j^^*^^ 
they may get fafe on fhore with little or no rifk ; and where the tide auit the 
rifes and falls a great deal, the fhip may come quite a-dry at low ^* 
water ; which time muft be allowed to be the fafeft and beft to 
land, whether the fhip dries or not; for the water is then fmootheft 
and there will be the lefs way to go in it : therefore, if poflible, the 
people ftiould be reftrained from quitting the fhip with the boats,, 
till towards low water ; and when got fafe on fhore, it may be 
abfolutely neceffary, to preferve the boats, to haul them out of 
harm's way, above high water mark, out of the reach of the 
waves, where they may be turned bottom up, and made a place of 
ihelter when there is no other to be had, and be flill ready, to go 
to the fliip, if the weather permits, and occafion requires. 

On this, as well as on many other ufeful occafions, the beft Toprc- 
and eaiieft method to haul a boat up and down over a long, gradual ^fg g^j 
rifing fand, or flrand, deferves notice. Inftead of the common the beft 
method of laying oars acrofs, and hauling the boat upright over jJauu^ifc!^ 
them upon the keel, end on, I would recommend,, from ex- over a 
pcriencc, firft to lay the boat broadfide to the flicre, the way fhe Jjilr^ 
is deligned to be hauled, and heeling her off, fb as to put the 
blade of a fingle oar under her keel a-midfhips, and lay all the 
other oars length way, the blade of one to the loom of the other; 
then the boats crew divided equally on each fide of the oars, take 
hold of the gunnel, heel her bilge upon the firft oar, keeping her 
upon a poife, and run her along with great eafe, the whole length 
of the oars at a time ; and if a little fea-tang can be got to put 
under the bilge of the boat, it will make her Aide with more eafe 
rilong the oars, which are to be fliifted forward when the boat is on 
the loom of the laft oar, &c. 

LI DlFFEllENT 
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J^cks^^^ ' Different fhores require different management on this 

fteep to dcfpcrate occafion. And where the (here is nothing but hard 

" aur,and T^cks, ftccp to, undcr water, and high lofty upright cliffs above 

high up- water, which are impofiiblc to be climbed up; in this fituat ion, 

abo^'c^^ ^ no fail can be of any fervice, therefore all the mafts fliould be cut 

water, away, and fafety then depends entirely on the ground tackle being 

ufed to the beft advantage ; and if the fhip drives till flie comes 

near the high cliffs, it is well known they make both. the wind 

and waves to rebound from them to fbme diflance, where, if the 

ground tackle happens to hold any thing, it may give the fliip a 

chance to ride there ; and as this is the only chance againft a fatal 

and total lofs, it ought to be tried in the befl manner it is poflible. 

Ships drove broadfide on a gradual rifing fhore, when the 

On a yen- waves are not fo violent as to bulge them diredtly, may find great 

iimrcl*"^ advantage from lightening them abaft, or trimming them fo much 

when the by the head with their goods, or ballafl, as to make them fwing 

noTfo ^^^ cntl on, with their heads to the fea, which is certainly the belt 

\ioicnt. pofition a fhip can be laid in, not only to bear the force of the 

waves with the leaft damage while the gale lafts, but to heave 

. the fliip off after the gale ceafes. When water is wanting for this 

or other porpofes of great oeceffity, in proportion as a fliip can be 

made to heel, it leiTens her draft of water. 



On Saving Lives from a SHIP loft on a Lee-Shore* 

TO be any way aiding and affifting to fave the lives of people 
from fhips that are forced, or loft, upon a lee fhore, muft 
be allowed to be one of the higheft a<fls of humanity and charity 
that mankind is capable of performing,, and deferves the higheit 
praife and the moft grateful acknowledgements that are pofTibje to 
be given,, And to offer to deftroy or diftrefs the diftreffed in this 
lamentable fituation, muft be deemed the higheft adt of villainy^ 
and deferves the fevcreft puhifhments which our kws very juftly 
inflia. 

Time circumftances, and fituations^ are fo various, that it is. 
very difficult to write what may be to the purpofe on thi3 mofl 
melancholy occafion. And another defeat I muft own, (for which 
I have great reafon to be thankful to Providence) never having 
been fbip-wiccked,. I cannot pretend to write fcom experience ; 

yet, 
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yet, under all thefe difadvantagcs, as I think it is abfolutcly 
neceflary that it fliould be attempted by feme body, I venture 
(iailor like) to do my beft. 

Success in many fituations may depend greatly on afliftance 
from people on fhore j but as that is uncertain, and cannot be 
cxpeSed in the night, or in del'ert places, therefore the utmoft 
endeavours ftiould )x ufed to contrive and try what can be done on 
bo^rd a fliip, that may be fuppofed to be bulged or broke, fo 
much upon the ground as to be paft all recovery. And when a 
current or tide runs fo ftrong between the wreck and the (hore, as 
prevents booms, marts, or yards, 6cc. with ropes made fart to 
them, from being veered on fhore, and even the patent cork lines 
that (hips have on board, contrived for the purpofe of veering to 
people on the (hore, in order to get ropes paffed to make hauling 
lines, or travellers, from the (hip to the (hore, as neceffity re~ 
quired, to fave the people, have been rendered ineffedtual by the 
•current or tide. 

I was told by an officer of the LitcHFiELD, (a 50 gun (hip 
loft QTi the coaft of South Barbary,) that all their endeavours 
proved inefFedual to get a rope on (hore, from the ftrcngth of the 
current. And an acquaintance of mine, caft on a lee (hore in our 
neighbourhood, could not get a line on (hore, where there were 
many people ready, endeavouring to help themj the recoil of 
the waves always wafhed the buoys off again, out of the power 
or pofTibility of the people on (hore to reach them with fafety. 

Therefore, in order to endeavour to mend the defedis ofExpen- 
thefc contrivancesrfor this moft noble purpofe, I take the liberty S.mm<.-nd 
to propoie to thofe in power, to have experiments tried on board Jj|^°f^f^ 
his Majefty's (hips lying in ordinary. Firft, whether it is not this noW 
• pradlicable to make a flying florm kite on board a (hip wrecked P^'i'*''*- 
upon a lee (hore, that may, by the force of the wind be made to 
carry an iron-creeper or grappling, made faft to the end of a rope,, 
from the wreck to the (hore ; by which, accefs may be got to the 
ihore, when prevented by the tide, current, or returning waves j 
as above mentioned. 

I would propofe thefe kites to be fuch as may be eafily and 
readily made on board any wrecked veffel, and to confift only of 
two flips of thin deal board, about three inches broad, the long 
piece to be 7, 8 or 9 feet long according to the weight of thp 
creeper, grappling, or boat's anchor, and the rope defigned to be 
fent on fliore j and the crofs piece about half the length of the 

L 1 2 long 
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long piece, to be nailed about a third from the top that forms the 
kite, to be fpanned with logg or lead line from the four ends of the 
boards, and covered with a piece of light fail, and flung from the 
four ends of the boards, and ftrengthcned with a fpan in the middle 
to the lower part of the crofs board, where the kite rope is to be 
feized, and at the lower end of the kite, 2, 3 or 4 fathoms, from 
the end of the kite rope that is to be bent to a grappling, creeper, 
or boat's anchor, to anfwer the purpofe of the kite's tail, to 
balance it's flying the fame as boys common kites are with twinci 
in moderate winds, to be flown from the wreck above the fhore. 
Then it may be aflced how the kite may be made to fall fo low 
that the anchor, &c. may take hold of the ground, if ncceflity 
requires this immediately to be done, and have ftill a fcopc of the 
kite rope on board, the experiment might be tried by letting kite 
rope run loofe for a time, the weight of the rope and anchor, &c, 
if they would not make it immediately fall upon the ground. 

But if this cannot be done, what is called meflcngers may be 
made and fent up by the force of the wind, the firft I would 
propofe to be made of three boards eight or nine feet long nailed 
together, to form a triangle and covered with a piece of fail, and 
a hole made through the wood in the upper corner for the kite 
rope to be reeved through, and a line according to the height cf 
the kite rope above the ground to be made fajft to the middle of the 
lower board, that if any inhabitants appear they may haul it down, 
and fix the anchor fafl in the ground that a traveller may be made 
by it. And if the downhaul line be long enough for the end to 
be kept on board, a larger rope may be hauled on fhorc by the 
inhabitants, and fixed fo, that a flrong traveller may be made that 
not only lives but property may be faved by it. 

Since publifhing thefe hints, I faw an account of a letter 
being fent on fhorc from one of our fhips of war, (when they 
durft not venture with their boats to make their wants known) 
by putting a letter in a bottle tied to a kite's tail as here 
mentioned. The end of the kite's tail made faft to a wooden 
buoy that floated on the fea, that kept the kite in fuch an eleva- 
tion, that the bottle could be readily received by the people on 
fliore. And it may be eafily perceived how an anfwer might be 
returned by the fame means, if required, by hauling the kite back 
to the fhip. 

The next experiment, for thfs purpofe, I would propofe to be 
tried, is, how far it is pradlicable to fhoot a grappling with a rope 

bent 
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bent to it, lafhed along the outer end of a handfpike, &c. made 
round juft to fit the bore of a great gun, and long enough to reach 
from the ring of the grappling clofe to the v^'ad next the pow^der, 
with the gun elevated to its higheft range, in order to get a rope 
from the wreck to the fliore. And all the ropes that may be 
neceflary on this occafion, (hould be with long fplices to anfwer * 
this purpofe heft. 

Let it now be fuppofed, that a rope is got from the wreck to 
the (horc, and fecured as well as pollible till fome body can be 
got on fliore by it to fecure it better. To do this, I would propoie 
to fling, in a light but fecure manner, to tviro fingle blocks, one 
at each end, fome of thefe things that can be eafieft come at on 
board the wreck, fuch as a cot, a fcuttle cafk, a cheft without its 
lid, a main hatch, or a cabin table the lower fide up, &c. that a 
man or two, as the fituation and circumftances may admit and 
require, may be fecured iYi or upon this machine; then reeve the 
fhore rope through the machine blocks, and to that part of the 
wreck where it may lead and be hauled tight to the greateft ad- 
vantage, to fupport the machine, running or travelling upon it 
from the wreck to the fliore, in the furcft and beft manner poffible ; 
and if the wreck has any lower mafts ftanding, the fliore rope lead- 
ing over the maft head, would moft: likely anfwer the purpofe befl, 
and the top afford a convenient place to get fixed in, and go from, 
with the machine to the fliore. And a hogfliead, puncheon, or a 
butt, in my opinion, might be fkuttled on each fide of the bung, for 
a machine; fo that two men might ftand facing each other, to great 
advantage, to haul it on fliore, if the fituation required it ; or any 
other thing that the fliore rope and tackle may be thought ftrong 
enough to bear. 

But the facility or difficulty attending the execution of thefe 
propofals, are in proportion to the diflance and height of the 
fliore from the wreck ; if the fliore is low, and near the wreck, 
the fliore rope may be made to lead the machine upon it with an 
eafy defcent, from the wreck to the fliore, with a man or twD in 
it, without much ftrain either to the rope or grappling on fliore. 
When this is likely to be the cafe, a line fliould be made faft to 
the machine, to haul it to the wreck again ; by which means it 
may happen that a fliipwrecked crew may foon get on fliore, with 
cafe and fafety. 

But when the fliore happens to be at a great diftance, and 
much higher than any part of the wreck, this muft naturally in- 
creafe the ftrain on the fliore rope and grappling, &c. that holds 
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it, and to the man or men who arc to haul the machine on (bore 
by it. Therefore, to endeavour to eafe this ftrain, I would pro- 
pofe, as it appears to me pradlicable, to contrive and fix a fmall 
lail to the machine, fuch as a hammock or two that has holes 
ready wjcught at each end, a tarpawling, or a piece of a fail cut 
for the' purpofe, that may be foon bent and ftitched with a lail 
needle and twine to light pieces of wood; one to be as a yard, 
Hopped to the head of an upright piece or two, that may be 
flopped or laftied to the after end of the machine as mafts, feven 
or eight foot high above it, next the (hip, and the foot hauled 
down to the fore part of the machine next the fliore ; this fail fet 
to ftand in this flanting diredlion upon the machine that is to run 
right before the wind in a ftorm, will certainly help greatly to lift 
and lefien the ftrain of the machine upon the (horc rope, and 
force it forward with great power towards the fliore. And if, by 
any fuch means as thefe, a man or two can be got on ihore fafc, 
they may fecure things to the beft advantage ; and by hauling 
lines, may be the means of getting all the reft of the people on 
fliore, beforethe wreck is beat to pieces by the waves. 

But it may be faid, that the firft adventurers in thefe machines 
run a great rifk ; which muft be allowed ; but defperate fituations 
require defperate proceeding ; when delays are dangerous, if this 
is the only method that appears to give chance to fave life, the 
the firft adventures ftand the beft chance if they fucceed in getting 
on fliore fafe, when cveiy minute the wreck may be liable to be 
beat to pieces, and all left on board moft likely to fuflfer. 

Now let it be fuppofed that their is neither tide nor current to 
hinder any floating things being drove on fliore from the wreck, by 
the force of the wind and waves. Then a towline, or othcf 
fuitable rope, with a hauling line, &c. may be made faft about 
the middle of a fpar, maft, or yard, &c. and veered away on 
fliore, as far as it will go ; and if it happens to be an uneven 
rocky fliore, it may chance to fix itfelf faft among the rocks, by 
which I have heard a fliip's crew got on fliore, when they had 
almoft given themfelves up for loft* But if it is a fandy or 
gravelly fliore, then no fuch chance can be exposed ; it will then 
require fome people on fliore to haul it up, and put it under the 
fand or gravel, its broadfide to the wreck, (as defcribed page 107, 
oil mooring fliips) to make it bear the ftrain that is neceflary for 
the rope to be tight enough for the machine, as abovementioned, 
to travel upon from the wreck to the fliore. 

Now 
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No VST let it be fi^ppofed, that a (^t of good p;:ople appear upo:i 
the fhore, for the noble purpofe of doing all in their power, to 
fave the lives of thofe diftrcficd people on board wrecks. To 
fucceed therein, it is abfolutely neceffary that the people on fhore 
fhould be made to underftand fomething of the defigned methods 
of proceeding. Therefore the beft and moft approved methods 
that experiments may produce, fliould be recommended and dc- 
fcribed in prints, for the purpofe of being dilhibuted amongft our^^^^^ 
fhips, and amongft the inhabitants along our fea coafts, to berewants 
made as public as poffible, and rewards of a guinea, certain, p^J'^^JJ?'" 
fliould be allowed to the poor people on fliore, for every human ^^ving 
life faved by them, from wrecks, and veflels forced on fliore. com/*^' 
Liverpool leads the way for this npble purpofe -, and in proportion ni^ndcd. 
to the danger and trouble, they are to be rewarded with more than 
a guinea, as it is thought by a committee that they deferve; which 
encouragement may likewife be the means of faving their owa 
lives from the juft laws of our countiy, by preventing their cruelty, 
for the fake of plunder, on thefe occafions ; ^and might encourage 
them to obferve and join heartily in whatever methods they per- 
ceive the people on board the wreck take to fave themfelves, and 
to help them in it, by fecuring the fliore rope, or ufing the haul- 
ing hne to haul the machine on fliore, if it is high above the 
wreck, or made faft to a raft, as the circumftances and fituation 
may require. And if ever the time come -to have fuch prints on 
board fliips for this purpofe; fuch as that patent Print invented by 
Mr. Jo&n IFinn, of Great Yarmouth. To which I tTiink might 
be added, that inftead of anchors, which are not always to be had, 
any wood, or buHcy matter, put under the fand„ with their broadeft 
parts towards the wreck, will even hold mote than anchors on 
fuch occafions. And I could wifli that fuch another plate for a 
wreck was reprefented, where tliere is neither fknd nor flrand to 
come adry, and only high^ fteep, inacceflable rocky cliffs, with 
fome fuch methods as I have endeavoured to defcribe, page 268- 
And they might by fome means be put into a bottle,, and fent on 
fliore to inftrudt the inhabitants, if any appeared. One of tiicm 
fliould be rolled up and put into a bottle, and fent from the wreck 
to the people ©n fliore, by fome fuch method as abovementioned ; 
or by throwing the bottle^ well cork*d, in the fea, to make them 
underftand the defigned method of proceeding : which may be 
the means of faving many valuable lives, as well paflfengers as 
fliips crews,, whofe lives are undoubtedly of much more importance 

than 
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than (hips. Ships may be renewed, but they are of little purpofe 
without good crews to navigate them ; and the difficulty wc now 
meet with, in manning both fliips of war and merchant's fhips, 
Ihould teach us to ufc every poffible method to preferve the lives 
of our brave feamen, thofe fupporters of our glory, power, wealth, 
and confequence as a nation;— they dare the raging tempeft. 
cheerfully, and the dreadful flaughter from thundering cannon 
docs not difmay them ; therefore, how pleafing muft the thought 
and reflection be, to all who contribute to help and favc them. 



On preferving Boats from Foundering when Ships Founder^ 

IN January, 1786, in iht Liverpool news-papers, I met with 
what I think an excellent method for this purpofe, related as 
an experienced fadt, vyhich I thought, well defcrved to be made 
further public, to recommend the beneficial pradtice to fave lives 
on fuch dreadful occalions. It was related as follows. 

The Basil, in her paflage from the WeJi^Indiesj took up ten 
men in a fmall boat, 12 feet long, which was preferved from 
foundering, after their veficl had foundered, by having a rope fail 
to a log of wood, as they called it, and tied to the boat's bow, 
which kept her to drive end on with the head to the waves, and 
broke their violence fo much as to preferve her from filling with 
water, when one half of them was obliged to lie down in the 
bottom of the boat, to prevent her being top-heavy. 

I READ this account with great pleafure, but could form no 
idea, hov/ a common log of wood could anfwer this good purpofe.. 
1 therefore went to be better informed of particulars from the 
Captain and Chief mate of the Basil, from whom I learned, 
that thole people belonging to a fchooner, bound from Bermudas to 
the Wejl^lndies ; that it was after a hard gale of wind when they 
met with the boat, and took them on board* And that the log of 
wood, as it was called, they drove by, was their fore fquare fail- 
yard, fpanned with a rope to each yard arm, and a rope about lo 
or 12 fathoms bent to the middle of the fpan to the boats bow;, 
to drive by as above related. 

I asked them if the people had told them what difttmce they* 
drove from the drift b«om (which I ihall now call it) in the time 
of the florm: they faid, no. And whetlier thi^ method was their 

owa 
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own invention, according to the proverb that neceflity is the 
mother of invention, or from a practice known before. The 
Captain faid, the Mate of the fchooner told him they had been 
iaved fo, in a boat once before, by driving to leevi^ard of a mart 
(as he called it) in a hurricane in the JVeJi-Indies, which I heard - 
further confirmed by inquiry amongft our feafaring gentlemen who 
had been faftors in the WejUIndies. I met with one that faid he 
had heard of fuch a pradtice in hurricane times. It therefore 
<le(erves our endeavours to account for it from natural caufes and 
icffeds- 

In affairs of this kind we muft be allowed to compare fmall 
things with great ; and from the pra<aice of all commoh water 
carriers in open veflels, it may be obferved how experience has 
taught them always to have a difh, or fome piece of wood fwiming 
on the water, to prevent its waving over the top of the vefTcL 
And it is well known to all experienced feafaring men, with what 
eafe and fafety an open boat will rife and fall in high folid waves, 
and efpecially when kept end on to tliem, in comparifon to what 
they will do in broken waves, where they are very hable to be 
brought broad fide to them, and when the broken water naturally 
foon fills them. 

Therefore the caufe which makes waves to break, is a ma- 
terial point in treating this fubjedt philofophically. And it may 
te obferved, that waves never break till their tops are forced for- 
ward by their great velocity beyond the perpendicular of their bafe; 
<hen that folid water falls down forward, and inclofes and com- 
})refres a quantity of air, which by the power of its elafticity blows 
this fore part of the waves to pieces, forwards and up,wards,j in 
an oblique diredion, and makes it appear like froth. They then 
have no buoyant power to lift a boat; but when they are high, 
they fill and fink her. And they break more in (hoal water than 
in deep, in proportion as their bottoms or bafes are more obftrudled 
in their velocity by the ground than their tops \ hence in very fhoal 
water they are continually breaking, fo that they make nothing 
but what is called broken water, by which ftioals may be fcen and 
Jcnown at a great diftance in clear weather. 

If we endeavour to account for the wonderful cfFedl of fo fmall 
and fimple a machine to preferve fuch a fmall boat, deeply laden as 
Ae muft be with ten men, from being filled with water in fuch a 
ilorm ; in my opinion, it is owin^ to the boat driving end on by 
the drift boom, that keeps it always fwimming on the furfacc 
broadfide to the wind, and the waves that are running towards it 

M m within 



Digitized by VnOOQ IC 



2/4 T^ Prevent Tliirft on thefe Milerable Occafions, &c. 

within the length of the drift boom, muft certainly obfl:ru6l the 
velocity of the upper part of thefe weaves, fo as to lefibn their in- 
creafe in height, and prevent the top from running beyond the 
perpendicular of the bafe or bottom of thefe waves, that occalions 
their breaking, as has been defcribed, but fpend themfclves with- 
out breaking. Thefe reafons, I hope, will be thought fufficient 
to recommend this method to be tried and brought into pradtice 
on fuch dreadful occalions. And I cannot help thinking that the 
fame method fhould be tried, when under the dreadful neceffity of 
faving lives by boats landing on a lee fhore in a ftorm where broken 
waves run high. The only difference I would recommend in the 
management, is to proceed with the boats ftern to the drift boom, 
and her head to the lliore, to be ready to row and fteer for the bcfk 
apparent landing place; and if it is a long flat fhore, as foon as the 
boat ilrikcs the ground, cut or flip the drift boom rope, that it 
may not haul the boat off the fhore again by the back fvveep of 
the waves . 

To make a drift boom, no doubt but any mafl, boom, or yard, 
will anfvver the purpofe -, b-it of courfe the larger and longer, tlie 
better. I could not learn from thefe people any rule for flinging 
it, &c. But what I would recommend is, the bight of the fpan^ 
after being well made fafl to each end, to be full twice as long as 
the boom, and the boat rope to be bent cxadly in the middle of 
the bight of the fpan, which need not, in my opinion^ be abow 
ten fathom long ; for I think the boat's driving either by the head 
or flern, fhould be within three or four fathom to the bend of the 
fpan, to find fhelter from the drift boom in a florm. And whea 
this misfortune happens far from land, and the florm ceafes, in 
moderate weather the drift boom may be towed end on to the 
boat's flern, that they may either row or fail towards land i as, 
by the account, this fmall boat had two oars, for mafls, and two 
blankets fct upon them for fails, and was fleering for Bermudas^ 
when they were fortunately taken up and carried there; what little 
bread and water tliey liad, being abnoft expended,, 



To prevent Thirfl on thefe Miferable Oceafions in a Warmi 

Climate. 

AN D as the want of frefh water often adds to the mifery and 
deflruiftion of people in thefe dreadful fituations, I here 
relate a firoplc methoJ to prevent thirfl:, as taken by Mr.. John 

Kennedy^ 
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Kennedy^ a commander in the African trade, from whom I had it, 
u'ho was put to the neceflity with his (hips crew, to run along way 
towards the Bay oi Honduras^ to fave their Yiw^s, without frcfli - 
water. The method they took by his recommendation was this ; 
having fome blankets in the boat, in the day time when the fun 
was hot, t!icy, by turns dipped the blankets in the fait water, and 
wrapped them clofe to the trunk of their naked bodies, v/hich 
have fuch wonderful powers and properties given them, as by 
abforption, or fudion as feamen commonly call it, to attraft or 
fuck in through the pores of the fkin, the finer particles of the 
frefli water from the fait that is mixed with it, which he reckoned 
not only faved them from thirft but from death. And at his re- 
turn home, he gave a report in perfon to the moft famous Phyfi- 
cians in London, who received him with polite attention, and 
thanks for this new difcovery, by which he and his people where 
iaved. But it may be doubted whether this method could be ufcd 
in temperate or cold climates, and whether in very cold weather 
the remedy might not be worfe than the difeafe : but then in cold 
weather thirft is not fo prevalent as in warm climates. 

Dr. Franklin, in his 52d letter on philofophical fubjedls, from 
the fame reafoning, imagines, (and he fays it will probably be con- 
fidered as a whim of his,) *' that the thirft of a crew at fea, in 
want of frefh water, may be relieved, either by their fitting an 
hour or two in a day, in bathing tubs made of their empty water 
caiks, filled with fea water ; or by keeping their clothes wet with 
it.*'— If I recoiled: right, this method was pradifed by Com- 
modore Byrom, with fuccefs, and is related in his Narrative* 



On the Health and Diseases of Seamen. 

INTEREST as well as humanity, demands all that can be faid 
to any purpofe on this important fubjed, becaufe it muft be 
always allowed, that fuccefs depends on the health and fpirits of 
the fliip's crew, in their different ftations, to do the duty^with 
dexterity and bravery, which difficult, dangerous and trying occafions 
often require : and it is certainly much better to endeavour to pre- 
vent, than to cure thofe difeafcs feamen are moft commonly fubjed 
to, from the hardflnps they are obliged to go through in doing their 
duty with reputation, the cfFeds of which I have learned from 
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my own feelings, and obfer vat ions on others who have fiifFered by 
them. This induces me to endeavour to relate, what I have feen 
and experienced myfelf, and to make a* few remarks which I thinic 
may be of ibme fervice to my brother feamen. 

On this occafion I do not pretend to write as a do<ftor, but as a 
failor who has tried how far he was capable by ufe to accuftom 
himfelf to hardihips, which it is commonly expefted the hardy 
feaman fliould be able to bear without lofing his health. 



On Wearing and Sleeping in Wet Cloaths. 

I TRIED the experiment of wearing and deeping in wet cloaths,, 
when I had dry ones to put on, till I got the cramp by it. I 
have been a fufferer by refufing to put on fufficient cloaths to 
guard againft the efFedt of a dry cold wind, even in the fine climate 
in the Mediterranean^ off the fouth of F ranee ^ where our weak 
and fickly gentry go to recover their health. I was mate of a 
bomb's tender in Uteres Bay, with our great fleet under Matthewi 
and Lejiock. In the fall of the year a frefli northerly wind blew 
right off the fhorCj^ which I felt fo piercing coH, as to demand 
putting on another jacket, and to wear two inftead of one, which. 
I thought it was too early in the feafon to be obliged to fubmit to.. 
Tn confequence of refufing to comply with this demand of nature,. 
I was foon taken with a griping which ended in a violent fcvec^ 
from which I very narrowly efcapcd with life. 



. On the BLOOaV FLUX. 

TWICE 1 have had this difeafe ; once by being long wet \tt 
a deep loaded fliip in a winter's pafliagc from Jamaica : The 
ether time by lleeping on the bare ground, in that warm country 
the Bay of Honduras. ^Thc quick and eafy cure I met with in the 
height of this difeafe, I think defeives mentioning. When I was* 
obliged to have a painful motion every quarter of an hour, and 
durft not expofe myfclf to the leaft air of wind, I was told of fhips 
that were coming into the bay, without firft fending in their boats, 
as ufual, to make known who they were ; and being then by turn 
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(as was cuftomary) deputed commodore, I gave orders to fire at 
them; which they not paying regard to, but continuing to run in, 
it alarmed and roufed me to adion, and I was four hours after- 
wards without going to ftool ; and then I had a favourable one^ 
and foon got well. So that we may fometimes be roufed into 
a<aion greatly to our advantage. 



On THE SEA SCURVr. 

I HAD the experience of this deftrudlive difeafe for about three 
months in a paflage to the Eaft^Indies^ in the year 1738-9^ 
when for the advantage of private trade, as I was told afterwards 
by the ftiip^s hufband,) we failed with ten tuns of beer and frcfh 
water (hort of the ufual quantity allowed to be carded, and yet the 
fliip fo deep laden, that in our paffage to the Downs, fhe fhipped 
fo much water that filled her deep waift, and frightened and oc- 
cafioned the feamen to proteft and refufe to proceed on the voyage 
without the fhip's being lightened. But a fliip of war in the 
Downs fettled the affair by taking, and changing for other men, 
fbme of the principal promoters of the protell, which, made thd 
others comply to proceed on the voyage- 

We were feven months on our outward bound paflage, witliout 
touching any where for refrefhmcnt,. till we got to Pullicate a 
Dutch fadtory near Madrafs, where we were bound, and were five 
months at flhore allowance of water, which, with the very fait beef 
that had remained from the laft voyage (confbqucntly above three 
years falted) being the firfl ufed in this, was the occafion of the 
fcurvy coming the fooner, and being more fcvere, amongft us* 

This being my firft voyage in tliis trade, and only a forecafllc- 
man; as I was advifed, I laid in a little lea flore, of what was- 
thought neceflary, nourifhing things for thefe long paflagcs ; but: 
I happened to. meet with a meflhiate of a faving and trading turn,, 
who in his laft voyage to CJbtna, had made great profits from a 
fmall adventure ; and as we were bound from Madrafs to Chinaf he: 
advifed me^ to fell my little ftore of brandy, fugar, fagc for tea, 
&c. when they became a good price, and join him in partncrfliip 
in adventures -, which I did ; thinking my youth, health, and 
fi:rcngth of conftitu-tion, would enable me to live upon the ihip's 
fait provifion as 1 had done in common merchant's fhips before: but 
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I found myfelf much miftaken ; for after being about four months 
in our paflage from the Downs, after eating a hearty breakfaft of 
fait beef, I found myfelf taken with a*pain under my left breaft, 
where I had formerly received a dangerous blow* From this time 
the fea fcurvy increafed upon me, as it had done upon many others, 
a good while before me ; and I obferved, that they focn took to 
their hammocks below, and became black in their armpits and 
hams, their limbs being ftiif and fwelled, with read fpccks, and 
foon died ; I therefore kept exercifing in my duty, and went aloft 
as long as poflible, and till forbidden by the oflicers, who found it 
troubkfome to get me down with fafcty, as I frequently loft the 
ufe of my hands and feet, for a time, in the fame manner .as I had 
done when I received the above mentioned blow. I then en- 
deavoured to be ufeful below, and llcered the ftiip, till I could 
not climb by the notches of the ftantion at the fore hatchway, upon 
deck ; which I told the Captain ; who then ordered the carpenter to 
make a ladder, that anfwered the purpofe for the fick who were 
able to get upon deck for the benefit of exercife, and pure air ; as that 
below being much tainted by fo many fick. I thus ftruggled with the 
difeafe, 'till it increafed fo that my armpits and hams grew black, 
but did not fwell, and I pined away to a weak, helplefs condition ; 
with my teeth all loofe, and my upper and lower gums fwelled and 
clotted together like a jelly, and they bled to that degree, that I 
was obliged to lie with my mouth hanging over the fide of my 
hammock, to let the blood run out, and to keep it from clotting 
fo as to choak me ; till after a feven months paflage we arrived in 
Pullicat Read : from whence wc got frcfli provifions, and fent for 
men to carry the fliip to Madrajs ; wlierc, what remained of the 
fick, were got on (hore to fick quarters ; and where, with frcih 
provifions and fomentations of herbs, I got well, and returned on 
board in eighteen days; where I found a fiiout gang of the 
country fcamen, called Lajkersy to work the fliip in her voyage to 
China, and home. 

This attack of this deftrudtive difeafe, appeared evidently to 
proceed from eating two much fait meat, and a (hort allowance 
of water, &c. I therefore formed a rcfolution, as much as poflible 
to endeavour to avoid it in future, by eating no more fait meat 
than juil to give a fmall relifli to my bread, or rice inftead of bread, 
which we had for eleven months in the voyage. And, at all 
poflible opportunities, to get a little Tea made for breakfaft. in- 
Head of fait meat (which increafed thirft the whole day) and by 

that 
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that means to favc of the fliort allowance of water. When wc 
cam^ to Canton in Ciir/a, I there faw my adopted method of Uv- 
ing, in real, general practice ; where they cook their animal food, 
highly feafoncd, in Imali morfels and only take one of them at 
once, into the mouth, which is nearly filled with boiled rice) and 
drink tea afterwards, without fugar, to digcft it. 

It has been my cuftom, ever lince, to drink tea twice a day, 
when I could get it. And to let lovers of tea know I have had it 
made in a very nice manner, on board a (hip, where there were no 
tea utenfils; I will inform them that it was by putting the tea into 
a quart bottle, filled with frelTi water, corked up, and boiled in 
the fhip's kettle along with the fait beef. When it came out it 
was as fine drawn tea, as ever I (aw. It may afterwards be 
fweetened, at pleafure, in the fame bottle; and, with fomething to 
eat, may be give a to fick people in bed, to bite and fup, in ftormy 
weather, when tea pots, cups and faucers, and other means cannot 
be ufed with fafety. No doubt coffee may occafionally be made 
and ufed at fea in the fame way. 

With the above propofed method of living, I kept clear of 
the fcurvy during the. reft of the ^voyage, when many of my (hip- 
mates died with it ; and except thefe diforders here mentioned, I 
have ever fince,. through providence, enjoyed an uncommon fhare 
ef health,, to my feventy lixth year. In this voyage we had in- 
ftances to prove, that a fufticient allowance of firefh water, and a 
little frefh meat, prevented the fcurvy, and prefcrved thofe alive, 
that had it longeft. Our butcher and poulterer, by having water 
for the Captain's live ftock, and the oiFalls from them, I fuppofo 
kept them free from it. The firft man that took it, was a reduced 
(hip mafter, that happened to be the Captain's townfman, who fent 
bim a plate of frefh meat every day from his table, which pre- 
vented the difeafc from increafing upon him fi^r above four months,, 
and which certainly favcd his life. 

But to prefcrve the health and lives of feamen through all the 
different climates and extremes of heat and cold, we moft have 
cecourfe to the immortal charaifter of Captain Cooi,^ mentioned 
page 6 ; who explored the world and fixed its geography in a 
much more perfect manner than was ever done before ;.and preferved 
the health and lives of his fliips crews in fo extraordinary a manner 
for fo long a time in unexplored feas, both North and South, a» 
£ar as the ice would admit, as hardly could be equalled in the fame 
number of perfons in any part of the world : And who. may be 

(aid 
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faid to have died gallantly on his duty> by being too anxious ta 
prevent the effufion of human blbod* 



On the Means of Recovering Drowned Persons.. 

IN the year 1773, an inftitution took place in Liverpool iov this 
laudable purpofe : and the following are the printed direiSlions 
which are diftributed and fixed in and about fuch places as where 
the accident is moft likely to occur, 

R U L ' E S. 

" THE drowned body is to be taken as expedltioufly as poffible 
into the firft convenient place at hand ; and in carrying it, care 
muft be taken not to let it be bruifed, nor hauled roughly, nor 
carried with the head hanging downwards, nor rolled, nor lifted up 
by the heels, if it can be avoided, as fuch ufage often deftroys the 
little life remaining. It fliould be carried carefully, in a natural, 
cafy, pofture, (the head raifed a little,) on a board, window-fliuttcr, 
or ladder between two perfons." 

^ II. In the houfe, the body fliould be immediately wiped dry, 
and placed in a moderate degree of heat, in a warm bed, blanket 
or jacket. Bottles of hot water, or hot bricks, wrapped in cloths, 
fhould be put to the fides, the bottoms of the feet, under the 
hams and arm-pits ; warm clothes put about the head ; and a 
warming-pan, not too hot, fhould be rubbed over the body, and 
particularly along the back. Warmth may alfo fometimes be pro- 
cured, by putting the body into moderately-warm aflies, gr^ns, 
fand, fteam, or water, if at hand ; or in bed by the fide of a 
healthy perfon ; or in the Ikin of a beaft newly killed. The 
windows and doors fliould be left open, and as few perfons as may 
be, remain in the room; fince pure air is of the greateft necefllty." 

*^ III. Warmth being applied thus, as foon as poffible, the next 
things to be done are : firft, to blow with force into the lungs, by 
applying the mouth to that of the unfortunate perfon, clofing his 
noftrils with one hand, and gently preffing the cheft with the other, 
fo as to imitate the ftrong breathing of a healthy man. For the 
fake of cleanlinefs, a cloth may be put over the mouth whilft this 
is 'done : fecond. At the fame time, the fmoke of tobacco fliould 
he thrown up into the bowels by means of a pipe^ fli^eath, bellows^ 

fumigator. 
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fumigator, or other fit inftrument, and the belly ftroked and prefled 
gently upwards : third. The head, belly, breaft, fides, back and 
«rms, fhould 1>c well rubbed with a coarfe cl6th or flannel (or a 
flefh brufli) fprinkled with brandy, rum, gin, hartfliorn, or with 
fine dry fait ; and hart(horn muft be put up the noftrils, and rub- 
bed upon the temples frequently.— -The body (hould now and 
then be well fliaken, and its pofition altered. The mouth ihouljl 
-alfo be cleanfed from flime, by a brufli or feather." 

** III. When there are any figns of returning life, fuch afsfigh^ ^ 

iog> g^fping/ twitching, beating of the heart, or the return of the 
natural colour 'drwafmth, a vein maf then be opened in the arm 
or neck, but not an artery ; the taking away much blood doing 
great hort. Nor is bleeding in all cafes neceflary or proper, unlefs, 
after figns of life appear, a vifible oppreflion requires it. — With a 
feather, tickle the throat to caufe vomiting ; and the nofl:rils, and 
give fnuff, to provoke fneezing. Give a tea fpoonful of warm 
water now and then, to try if the power of fwallowing be returned: 
when it is, give a meat fpoonful of warm wine, or water with a 
Jittle brandy or fpirit of hartfliorn, but not before, leafl: the liquor 
fliould get into the lungs, and fufFocate. — All thefe methods 
fliould be continued with vigour, two hours, or more, even though 
no figns of life appear, or till it be gradually reftored ; a fpeedy 
recovery being very fefdom to be expedted. — The frozen muft be 
firft rubbed with fnow, or fpunged with cold water, till unfrozen, 
and then gradually brought into warmth, and aflifted with other 
means." 

I HAVE been induced to infert the above, as by diligently pur- 
fuing thefe rules, many valuable lives have been, and I make no 
doubt but many ;;iiore will be faved, to the great benefit of them- 
felves, their families and the public. 

Those who occupy their bufinefs in great waters are frequently 
liable to accidents of this fort, and furely none of them would be 
flack in their endeavours to rcfl:ore a brother feaman to life. Let 
every one cohfider how foon, and how eafily, it may be his own 
cafe ; how dreadful it would be for him to be fuddenly fnatched 
away, in the midft of a carelefs, and thoughtlcfs, if not a vicious 
life; — and what a Hefllng he fliould confider it is, by any means, 
that life fliould be reftored to him, wliich he might afterwards, 
employ in the fupport and maintainance of a family whofe bread 
depended upon his labour, andj'a a condud: fo decent and regular, 
als might lead him to hope for the future mercy of Heaven. 

N n I ONCE 



Digitized by VnOOQ IC 



282 On, A. Maritime Academy for Liverpool. 

I ONCE had the pleafure of taking up one of my feamen from 
lander water, and to all appearance drowned ; but by our exertions 
recovered him ; and the firft words he was able to fpeak (perceiv- 
ir^g me bufy about him) were ** my dear Captain pray tor me/' 
To which I replied, that as he was now in a fair way of recovery, 
I hoped he would be able to pray for himfclf, and be thankful to 
providence for his narrow efcapc. 

The public is much indebted to my late worthy and benevolent 
friend Dr. Houlfton^ for the adlivc part he took in promoting this 
Inftitution. And I take this opportunity of acknowledging the 
obligation which I have been under to him for his affiftancc, while 
his health permitted, in the revifal of this treatife. 



On a Maritime Academy for Liverpool. 

AM A R I N E Society for the relief of diftrcfled mailers' of 
fliips, and their families, has lately been happily cftabliflicd 
here, and is now, to all appearance in a profperous ftate. Much, 
however, flill remains to be done for the encouragement of that 
ufeful body of men, who devote themfelves to the fea fervice. 
A Maritime Academy, or School, for the proper education of thofe 
who make choice of this way of life, would certainly prove of 
great public utility, and conduce in a very important degree to tlic 
improvement and fecurity of our Marine. 

Liverpool has not at prcfent any eftabliflimcnt of this kind, 
though the nature of the port renders it particularly wanted, and 
efpecially for the training of Pilots. A moment's reflexion on the 
important charge depofited in the hands of the people of this 
profeflion, will put beyond a fingle doubt, the great advantages 
which would certainly arife from the adoption of fuch a meafure. 
The neighbouring nations, our competitors in arts and arms, and 
particularly tliat kingdom which ftands forth the moft dangerous 
rival in our manufadures, commerce, and naval power, have 
Maritime Academies in all their principal fea ports, to train their 
youth defigncd for fea officers, in the theory of fuch arts and 
fciences as are deemed a proper foundation for their intended pro- 
feffion. Self defence then requires us to aim at equal perfection, 
' by ufing equal means for its attainment. When boys have acquired 
fuch a degree of general knowledge as the fcools commonly aitord, 

there 
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there ft ill remains much to be done to prepare them for the par-^ 
ticulars to >^hich they are deftined ; and in no one line of life is 
fuch preparation more efpecially requifite, than towards forming a 
complete feaman. There is certainly an extenfivc field for im- 
provement in conftrudling working and managing fhips to the 
greateft poflible. advantage.. The fafety and fuccefs of this infular 
empire — the wealth, health, and happincfs of every individual, 
member of it, depend much upon a due cultivation of thofe na^- 
tural advantages we enjoy from fituation, but call for further and 
require the utmoft affiftance of art. Amidft tJie numerous im- 
provements now going forward in this thriving fea port, let it not 
he faid that our woodenwalls are negled:ed and forgot.™Permit 
then a fincere friend to the welfare of this town, to recommend 
an attempt towards eftablifhing the following fcheme.. 

Let US endeavour to begin with an Academy for twenty, youthsj. 
who are already able to write a legible hand, are maftcr5 of com- 
mon arithmetic, and are intended ibr fea officers, or for pilots. A 
building for this purpofe would be very advantageoufly lituated on. 
the banks of the Merfey, as near to and diredtly facing the prefent. 
channels into this port as circumftances will allow 5 in fuch a 
fituation, the theory and pradice of feamanfhip may be acquired 
with much more eale and to a far greater degree of perfedion,. 
than by any method hitherto adopted. What is now a tafk and. 
perhaps an arduous one to many, may hereby be rendered not only 
eafy but a pleafure both to the mafter and fcholar. They will here 
cjijoy the fuperior advantages of feeing and obferving without in- 
terruption, many thoufands of veffels, of various nations, different 
in their <ionftrud:ion, rigging and burden, from a thoufand tons 
downwards, conduded to and from fea, through the many difficult, 
dangerous, narrow, fhifting, channels, amidft the numerous and. 
cxtenfive fand banks, as may be feen in the Chart of our Harbour,, 
which interrupts the enterance into it, and where rapid crofs tides 
run^ even, in the River, which require the moft perfeft fkill of 
the Pilots, in conducing fhips through fo many perils with fafety, 
according to their draught of water, and the ftate bf the tides^ 
over our fhoal bars,, where the waves of the fea often run. high, 
all which require the utmoft exertions of the fliips officers and 
their crew5, to get the neccfTary duty done as occafions point out. 

The good or bad confequences attending the different modes of 
management, may here be noted by the tutor, and pointed out to 
the pupils. He may illuftratc what is paffing before their eyes,, 

N n 2 and. 
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and if any new and ufeful hints in the condu<5t of theie (hips, that 
vary from, and may add further improvement to the rules publifh^ 
on Practical Seamanihip, they ought to be particularly noticed and 
made public, to make them as perfedt as pofliblc. 

After about three years ftudy in the Academy, an appren- 
ticeship in the merchant's fervice, or in that of a pilot, will be 
the beft mode of finifliing the education of a feaman. — Pradtice 
makes perfect ; the more difficult and dangerous, the navigation 
they are accuftomed to, the more expert and dexterous vnll our 
feamen become. In rapid crofs tideways, and narrow channels, 
the ikilful failor not only gives fecurity to his own (hip, but is 
enabled in a thoufand inftanccs, to hurl deftrudtion on his country's^ 
foes. 

The patronage of fbme gentlemen of weight and confequence 
would be peculiarly ferviceable, to recommend, protc<5l and en- 
courage this ufeful plan. If a beginning was once made and the 
inhabitants of this flourishing pOrt thereby led to confider the 
fubjedt with attention, the utility and neceffity of fuch a feminary 
would fo clearly appear as to fecure its furttier progrcfe. 

Such preparations have already been made, that a regular 
plan may be cafily formed from them, if the hints, now 
fubmitted to general notice, are judged deferving of public en- 
couragement. 

In travelling through France, in 1749, their ambitious views 
might eafily be feen, by their endeavours to fpirit up their people ; 
I obferved fcveral flone pillars were ereded with a Gbbe on their 
tops, with the French Arms painted all over them-^ And that 
fi^mous Stone Statue at Paris,, reprefenting Louis the 14th, with the 
ibur quarters of our Globe in Human Figures chained to his Pe- 
deftal, caufcd me to enter intoan Antigallican Society in LonJcn; fince 
that time they liave been taking all unfair advantages againft us, by 
feducing the other great Maritime powers to join them> by which 
we loft our American Colonies, and the immence cxpcnce they have 
been at, and ftill continue carrying on, to make an ArtificiaL 
Harbour at Cherburg, big enough to hold their whole Navy, op- 
pofite to the Ifle of Wight, to all appearance is defigned againft us.. 

All thcfe reafons, I hope will pFOve the neceffity there is to- 
have Maritime Academies in all the principal fea ports in Britain,, 
and efpecially where the moft efiential parts of Pradical Seaman- 
ftiip can be feen, in the working and managing of (hips through, 
dangerous narrow channels and crofs tide ways, as has been. 

mentioned 
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mentioned at LtverpooJ, where I have been long endeavouring to 
get one eftabliihed, and according to my circumftances would 
gladly contribute fomething handlbme towards getting it forward, 
I have wrote feveral pages of hints which I think might be ufeful 
towards its regulations,, but it would anfwer no purpofe to publifh- 
them till they come into ufe,, which I hope will be foon. 

I ALSO take rfie liberty to recommend another at North Sheilds^ 
where the upper Light- Houfe ftands, where the extraordinary 
dexterous management of the coal £hips going out and in, as 
mentioned page 130, ia. to be fecn^ 

And another at Lime-Houfey London, where not only thefe coal 
{hips, but vaft numbers of fine capital merchatit's ihips might be 
fcen navigating clofc paft this Academy, up and down the river, 
turning, to windward in very little room, and where there is not. 
£oom to turn to windward, drive with the tide againft the wind 
through the fhoal and narrow part of Deptf or d Reach, and in the 
Pool through greater crowds of ftiips, than is to be feen in any 
©ther part of the world, and all the mofl: cflential practice in the 
management of fhips driving againft the wind in very little room, 
which certainly makes fuch fituations as thefe mentioned to learn 
the art of Seamanfhip, much preferable to that of Cbelfca. whereL 
seithcr fhips nor fea is to be feen*. 



THE'S E hints being given towards preferving the health of 
feamen's bodies, I hope to be excufed taking the liberty,, 
from experience and obfervation, to offer fome hints that may 
contribute to. preferve the health of their fouls, which have to. 
govern and condudt their bodies through all temptations and. 
troubles they, are liable to in their paiTage. through this our world,, 
where we are placed in a wonderful order as probationers- for a: 
limited uncertain time, and as head and fupreme adlors therein 5 
not only to be beholders and obfervers of all the glorious works 
and infinite wifdo^n of the ALMIGHTY'S creation in and about 
us as men, as mentioned page i:20, how our world with its ne- 
eeflary attending moon his kept revolving mifterioufly in fuch exadt 
order as to produce regularly d^ys and nights and different feafons 
for the prodaftions of the vegetable and animal creation, fo bounr- 

tifuUy 
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tifuUy for the ufe, but not for the abufe of men, but that we 
might attribute as juftly due, all the prayer, praife, adoration and 
thankfgiving we are capable of, by ufing our utmoft endeavours 
to fear, honour, and love GOD, by keeping his commandments, 
iiccording to chriftian principles and precepts as recommended ia 
the following Conclufion. 

I fhall now at the Conclufion, beg leave to propofe one farther 
confideration to the ferious attention of my Brother Seamen, 
however unfuitable it may appear to a fubjcdt of this kind, or to 
the profeflion or qualifications of the writer. I could wifh to im- 
prefs upon thpir minds a deep convidion of this great truth, that 
our own utmoft ikill, caution, vigilance, and dexterity, are alto- 
gether infuflicicnt of themfelves to command fuccefs in our pro- 
ceedings, or preferve us from the many dangers and difficulties we 
are cxpofed to, without his all powerful protection and afliftance, 

whome the vvinds and waves obey. Vnlejs the Lord keep the 

houfe (or ShipyJ the Watchman waketb but in 'vain. It is the 

Almighty Author of nature alone, who form'd the univerfe, and is 
prefent to all the parts of it, urging or reftraining the elements,, 
promoting or obftrudting the defigns of men according to the 
allwife and beneficient purpofes of his government, upon whom, 
our fucceft, happinefs and prefervation intirely depend. 

How diligently then fhould we ftudy and endeavour, by the 

iifcfulnefs and piety of our lives, to recommend our felves to his. 

favour and protection, and religioufly imptore his direction and 

afliftance in all our undertakings ; — knowing him to be our only 

Jure guide, our only certain help in time of need.^ 

And we may be likewife aflbred, that it is the pcrfuafion alone, 

and the conicioufnefs of having endeavoured to regulate our lives 

according to hi-s divine Will, that can afford rational happinefs in 

the moft profperous circumftances, or infpice us with, true courage 

. and conduct in dangers and difficulties.. 

The virtuous and religious man, confiding in his GOD, will, 
when his duty calls, face Death itfelf undifmayed, having nothing 
to fear, but much to hope from it;— whilft the impious and. 
wicked upon the firft appearance of danger are often, ftruck with 
filch panics, as incapacitate them, for aCting properly fpr their own. 
fafety, oi that of others, which may unfortunately depend upon, 
their courage and conduCt. 

It would be needlefs tq enumerate in confirmation of this truth, 
^e examples, with which- hiftory both ancient and modern a- 

bounds. 
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bounds, as almoft every one's own experience v/ill abundantly 
fupply them. — Indeed in the feafaring life they occur but too 
frequently, and afford us convincing evidence of the truth of thofe 
texts of fcripture, ** that there is no peace in the wicked^ who are 
** like the troubled fea^ which cannot reft : — that theyftee, when no 
*• man purfuethy while the righteous are bold as a lion.-f — 

But though our prefent as wejl as future fafety and happinefs fo 
much depend upon a good, ufeful, and holy life, yet fuch is our 
defparate and amazing depravity, that inftead of rendering due 
honour and adoration to the Divine Being for his manifold gracious 
deliverances ; — inflead of invoking his afliftance in dangers and 
difficulties, how often do we ungratefully blafpheme his all facred 
name by profane curfing and fwearing. 

How ftrangc it is that Sailors, whofe prefervation fo vifibly de- 
pends upon the providential care, which they almofl daily ex- 
perience,— who are, as it may be juftly faid, but an inch breadth 
from eternity i— that they, more than any other clafs of men, 
jQiould be almoft perpetually daring the Divine vengeance by this 
moft unaccountable vice ? A vice of all others moft irrational, 

which 

t The moft llriking proof I ever met with of this was in a tyrannical, impious, fclf-fiifEcient 
commander of a fhip in theyamaica trade, under whom I failed; who openly made a mock of all 
religion, profefling in his converfatiun, that he was under no concern about it ; that with aeon- 
fcicnce (as he termed it) void of offence, a man might make bimfclf very eafy, and the like. But 
fo far was he from this happy ftate, that to extinguilh thought and rcRedion, he was almoft 
eonftantly adding more guilt to bis painful and troubled mind, which made him vifibly a Hell to 
himfelf, and the fliip like a Hell a float to all on board under his command ; fpending his time 
at fea moftly in exceflive drinking, gaming, quarrelling, abufing, and ill-ufing fome part of his 
crew, even to breaking limbs, and endangering their lives. At the firft of the voyage the officers 
that refiifed to join him in his follies were called mean fpirited fellows, &c. and ordered up to 
the maft-head in rainy weather, for a punifhment, to look-out during his plealiire. 

He would damn an officer, and afl^ why he did not give the feamcn fugar plumbs, only for 
calling them by their proper names. He deemed it an ad of piracy for the officers of the watch 
to offer to lower or take in fail, or bear away from the courfe in heavy fqualls of wind, though in 
the open ocean, and ncceflity might require it for the fafety of the whole, but he muft be called 
upon deck to take the command ; and being commonly pot valiant, rather than be obliged to 
lower or take in fail, in fqualls upon a wiud, would cun and run the ftiip right before the wind, 
and carry fail till (he was fo overpreffcd, as to lofe power of the helm to command her. 

Thus this over-bearing felf-fufficient Hero thought to outbrave all the power of fforms, diffi- 
culties, and dangers without damage ; but it proved otherwife, for we met with fuch, and fo 
many, difafters, that once the general outcry of the feamen was to out boats and quit the fliip; 
when this boafting Hero was defired to exert his authority to ftop the people from it, he then 
tyrant Kke, loft all bis boafted courage, fell a crying like a child, and begged his officers to take 
the command and flop the feamens proceedings, which juft faved the flu'p, but not without 
great damage. 

We were well armed for war againft the declared enemies of our country, but our comm.mder 
bad the worft of enemies, a guilty confcience, within himfelf; for when quarrelling with one 
part of his officers, the other were called up from fleep in the night, to get the fmall arms fired 
off* and fecured, to prevent, as he faid, the ihip being taken from him. 

It would be too much to relate the many great troubles this unhappy man brought upon him- 
felf in this voyage ; and the next was his laft, for he was never heard off* aAer he departed fiom 
home.— I have been prolix upon this miferable charader, that it may be a uatning to others, 
who wiih for faccefs and happinefs, not to follow bis example. 
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which can offer neither pleafure nor profit to tempt us to the com- 
miflion of it, nor urge in its vindication, what fome other vices 
may, a natural propeniity : " For no man, as Archbiihop Tilbtfon 
juftly obferves, ** can plead that he was born with a fwearing 
constitution." 

Officers fometimcs juftlfy this wicked pradlice under a pre- 
tence that their orders would not be fufficiently regarded, .unkfs 
enforced by fwearing. — Idle and vain pretence ! as upon trying a 
different condudt, I am perfuaded, they will be foon convinced, — 
From my own obfervation and experience • I can aflert, that in 
critical emergencies, when the leafl delay would be fatal to the 
whole, and neceflity requires every one to exert his utmoft, any 
fort of (harp words or threats uttered with an angry tone,* telling 
the men the neceffity for their adlivity, and how much depends 
upon it, will have a better effcdl than vulgar oaths, which from 
being fo frequently heard become no more regarded by them than 
common words ; — they having from example and daily practice 
learned to fwear as profanely as their officers. 

The fliameful prevalence of this vice amongft us, and the in- 
feiftious influences of ill example, are but two evidently feen from 
this, that the inferior fort of foreigners, who have much con-- 
verfation with us, generally acquire this common fwearing part of 
our language firfl: : — A melancholy proof that they hear it moft 
frequently, — and are perhaps moft inclined to imitate it. 

How highly incumbent then is it upon officers and thofe in 
command always to difcountenance this vicious pradUce by their 
own example ; as no reformation without this can be cxpeded ; — 
cfpecially if they refledl that the more exalted a man's ftation is, 
the greater his crime ; as its influence is more pernicious : And 
lince many a fruitful and flourijhing land has been made barren for 
the wickednefs of its inhabitants, every impious and profane man 
ought to be deemed and treated as the greateit enemy to his country. 

But I indulge the pleafing hope, that a reformation will now 
be foon produced by the virtues of our prefent moft amiable 
Sovereign, in whofe bright example we fee piety, morality, and 
obedience to the laws of GOD and his country ftrongly recom- 
mended. — And I would hope, that his wifties exprefled in his 
firft moft excellent Proclamation, are not only publickly read in 
all his navy, as often as the articles of war, but alfo enforced, to 
check the immorality and profanenefs, which has too long pre- 
vailed amongft feamen, of all ranks and degrees. 

* Calling; them ioadive lubbers^ and Uic like. AnD 
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Akd in order to promote this good end» which every one, who 
has the intereft of his country at heart, will endeavour as much as 
lies in his power, I would earneiUy recommend it to all commanders 
of (hips to have 'ti reafonablc part of Divine Worlhip publickly 
performed on board every day, or as often as conveniently may be; 
— which, to our (hame be it fpoken, is often, even in our large 
•f- Eaji-India fhips, fcandaloufly negle£ted. 

This, I think,. I can lay from profitable experience, contributes^ 
greatly to produce good order, harmony, and piety on board, and 
check diforder, vice and immorality of every kind, — even amongft 
the mod diffolute and ignorant in privateers, as well as merchant's 
fhips. 

No rational Being furely can want exortation to this mod rea-* 
fonable and bounden duty: — For mariy the only animal in the 
creation f© diftinguifhingly favoured, — endowed with faculties to 
contemplate the glorious works of the creation, and enjoy his 
portion of the good things thereof with gratitude to the great 
Creator, and benevolence to his fellow creatures, — for mafi, I fay, 

to want piety and religious veneration is worfe than brutifli. 

For man J blefled with the lights of the Gofpel. to. diredt him in his. 
duty, to reform, improve and qualify his nature for higher enjoy- 
ments, — pointing out to him, what is moft conducive both to his 
prefent and future ha ppinefs, to renounce thefe high privileges, and. 
blindly wallow in fenfuality---is truly monftrous. 

But after all, — though our religion lays no reftraintsupon us,, 
but fuch only as promote our prefent happinefs,. both as indivi- 
duals and members of fociety, — yet fuch is our miferable frailty,^ 
and fo many, various and powerful are the enemies and temptations 
we have to contend with in ourcourfe, that qfourfclves^ as we have: 
deploreable conviftion from daily experience, we cannot but fall. 

With what humble gratitude then, what ardor of ajffedion and: 
adoration fhould we embrace the great Salvation revealed in the: 
Gofpel, procured and purchafcd for us at fo dear a price and in fo 
myfterious and ftupcndous a manner \^~^nA freely offered us,. who> 

+ For the firft fifteen yrarsthat I was. at feat »n dJfffrent trades, I never faw any rtligiouFclutyv 
p«l)'i :!v!y pcrtormcd on hoard, except that in an Eaft'lnd'ia fhip, for two or tlH-cc Sundays^. 
M'hcn wc drew ncir the Cape of Good titftet we had prayers, which ccaftd after we paflVd the 
Citpe — roe** not this indic;ite that the ftiar of approaching dantrer was the nic,tivr,.and not a. 
grateful f life of rhofc inrtfTant benefits, we arcconftantly receiving?— I r.i'c<c! tb.il great cc»m- 
p^ny, or t'cir managers, art highly blanieable in rtiamefully rating thofe laige ftsips oiily ai ^rc^ 
tons, in order to evade the expcnce of a CItrtryman, and the penalty of the law fcr not c:irr)ii.j; 
one.— -It would be wcil for them to oonfidcr, that acting ujmn cl.iiflian principles is the only 
true policy; and that fchtmes upon any other principles, cunningly deviled, for accumulation of 
wealth, roayy aad uaoll li{;cly will iu the event, prove unto ihcm ohIj an ocai/on o/full/f!^. 

O o iUnd. 
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ftand {o much in need, and are fo wholly unworthy of it ! What 
diligence fliould wc ufe, — what holinefs fliould we afpire after, to 
infure to ourfelves an intereft in this grand ATONING SACRI- 
FICE ! And how devoutly (hould we implore the promifed affif- 
tance of bis aiding and Janl^ijying grace to condudt us fafe through 
this tranfitory voyage of life, to a bleffed and happy eternity. 

Let us then, under the diredlion and guidance of this great 
AUTHOR and CAPTAIN of our SALVATION, our all 
glorious REDEEMER, CHRIST JESUS, purfue our courfc 
with fteadinefs and refolution, and fight manfully under his banner, 
— looking up to him for fuccour in all our diftrefies and difficulties, 
who is powerful in Heaven and Earth, and will never forfike or 
rcjed: thofe, who fincerely love and truft in him, — To whom be 
glory for ever. Amen. 



FINIS. 
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